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NOTES BY THE EDITOR, 



PEOGBESS OF SCIENCE FOB THE YEAR 1868. 



During the year 1868 the civilized world seems to have been 
in a state of extreme scientific teosion, — discovery after discov- 
ery, and invention after invention, following each other so closely, 
that the chronicler of its progress is tempted to exclaim in the 
words of another, " If knowledge be power, then indeed is man 
getting powerful. To what ia it all tending? What limit of 
knowledge can man attain P " The time was when the harvest of 
discovery was reaped only centuries after the seeds were planted ; 
now a man may live to see both seedtime and harvest, and the 
poor inventor of to-day will be the millionnaire of to-morrow. 
" Wheatstone has lived to see the junction of two hemispheres by 
an invention at whose birth he was present." 

This is emphatically the age of sleel. Steel rails, steel boilers, 
steel in machinery, steel in construction, are fast superseding iron 
for the same purposes. The manufacture of steel is undoubtedly 
to be the most important and extensive in the world ; and Ameii- 
ca is, beyond all others, the country of good iron ore. We have 
an inexhaustible supply of the best quality of iron ore, and an ap- 
parently inexhaustible supply of fuel to work it with; and are of 
necessity interested in any improvementa in the manufacture of 

Among the noteworthy improvements in the manufacture of 
steel, to which the reader's attention is called in the present vol- 
nme, are the processes of Bessemer, of Hargreaves and Heaton, 
of Whelpley and Storer, and of Ellerahausen, the furnaces of Sie- 
mens and Wilson, and the use of pulverized fuel. In the Besse- 
mer process, in which the metal ia decarbonized by a blast of air 
passed through it, the specti'oecope has been successfully em- 
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ployed to determine the exact moment of complete deoarbonizit- 
tion, rendering the product more uniform in quality, and less de- 
pendent on the skill and attoDtion of the worlimen. In the sec- 
ond process above named, oxygen gas, disengaged from nitrate of 
Boda, passes up through the molten motal, removing, it is claimed, 
not only the oarbon, but the Bulphur, siliciutn, phoapliorns, and 
other impurities. It can render available very inferior qualities of 
iron ore, and there is an ample supply of the nitrate in various 
countries. In the third process mentioned (see p. 17), steel is 
made directly from the ores, even very impure ones, by the em- 
ployment of the intense heat from pulverized fuel, with the pow- 
dered ores in connection with proper fluxes; occupying only 8 
hours from the crude ore to the finished steel bar, instead of the 
several days of the usual processes, and at 50 per cent, less cost; 
making steel of any required quality, and combined with any de- 
sired alloy. Chrome iron is coming into extensive use, on ac- 
count of its exceeding hardness ; the ore is very abondant in Del- 
aware and Pennsylvania. Fram the high temperature of the 
Siemens regenerative gas furnace, steel may be made on its 
open hearth by the mutual reaction of pig and wrought Iron upon 
each other, in this way utilizing waste material unsuitable for the 
Bessemer process, and applicable in many localities deemed un- 
favorable to the production of steel. In the Ellershausen process, 
(seep. 122), two new metallurgical principles are carried out: 
namely, 1. That cast iron thoroughly intermingled with oxides will 
not melt ; 2. That any impurities in the mi.xture thus eSected are re- 
moved by rehealing. The practical application of these consists 
in forming a conglomerate of the liquid cast iron, as it runs from 
the blast furnace, with a sufficient amount of oxide (crude ores 
pulverized), and subaequentlyheating this conglomerate to a weld- 
ing heat. This process, which is considered by prominent iron 
masters as the most important yet discovered for lessening the 
cost and improving the quality of their manufactures, is fully de- 
scribed in the " Pittsburgh Gazette," for Jan. 26, 1869, 

In an address by George Eobei-tson, President of the Scottish 
Society of Arts, in Nov., 1867, occur the following remarks on the 
effect of trade unions on the prosperity of the country, much of 
which may be applicable in the United States at the present 

" It appears to me that, in interfering so much with individual 

labor, these unions tend to undo a great deal of what the intro- 
ductlou of machinery has done to make England great and pros- 
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perous. MftchincTy tends to equalize Inbor, and to brin^ it to one 
Etaudurd ; but it is to tlie highest possible standard. Miiuliinery 
puts the child on the level with the lulult. It enables any one 
of sufficieDt intelligence to attend a midline to do as much 
work, and as good work, as the most skilful man. M^iebiiicry 
spreads a given quantity of work over tho fewest possible hands. 
But what are the unions doingp Their object is to bring dowa 
labor to the lowest practicable standard, and to lower tlie work of 
the aduit; to prevent a man of, industry and intolligence from 
doing more than a fixed low average of work ; ia short, to spi'ead 
a given quantity of work over tho greatest number of hands. 
Trade Unions are, therefore, antagonistic to niiichinery, and tlie 
introduction of the latt«r, instead of baud labor, into every 
department of industry, is one of the meana of counteracting 
tJieir bad efiects. I do uot, however, consider that strikes and 
unions are interfering with the general progress of arts and 
manufactures, or the civilization of the world at large. On the 
conti'ary, tbeir tendency is perhaps to benefit the general cause 
of civilization, by improving the resources of other countries . . 
. . . . Tiie price of labor in this country, combined with the 
low standard of work allowed by the unions and the uncertainty 
in the labor market, which prevents manufacturers entering into 
large contracts with safety, must break down some of the monop- 
oly we have enjoyed, especially in the iron trade. It Is for the 
working men of England seriously to consider whether they are 
wise to follow a course of action which may drive away trade to 
countries fully prepared, by low wages, liy a high standard of 
technical edacatjun, by the introduction of railways, and by the 
development of mineral wealth, successfully to compete with us 
in the markets of the world." 

The limitation of times of labor the depression of the sober, 
industi'ious, and most skilful workmen to an average level of the 
more idle and unskilful; the exclusion of apprentices, and the 
dire effects in other branches of the trade or manufacture ia 
which, without wishing to strike themselves, the workmen are 
dependent on the continued labor of otlters who will not work, — 
naturally drive capital away into other countries or otiier trades, 
and thus leave the infatuated workman with worse prospects of 
success than when he began the strike. There have been sug- 
gestod as a powerful mode of co-operation, because it appeals 
more directly to the self-interest of the working-classes, industrial 
partnerships in which the masters and workmen may unito to- 
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gether, by the adoption of which it is believed the greater part at 
the difficultjea between labor and production would vanish. 

The "Scientific American" truly saya: " The abolishment of 
the system of apprenticeship in this conntry, and the iotroduc- 
tioQ of planers, engine lathes, and other labor-saving machines 
Into the machine-shops have prodaced a scarcity of good work- 
men. The effect of the former has been to encourage a class of 
hulf-tl'ained mechanics, who, having gained sufficient knowledgs 
to enable them to perform certain kinds of work, and at that to 
obtain living wages, are content to remain without further effort 
at improvement. The introduction of machinery to pecform what 
was formerly done by hand has obviated the necessity for that 
skill in manipulation and nice training of the eye, which in former 
times were essential for all kinds of work. It is a common thing 
to lind men who can attend a lathe, or run a planer, who are utter- 
ly incapable of doing work with a file, and who, if they were set 
to constructing any machinery requiring nice fitting throughout, 
would utterly fail. The exceptions to this are rare, and we are 
afraid they are becoming more bo. Mechanical engineers are 
fi-equently troubled to find workmen who can properly csecnt« 
their designs. Especially is this so whure new forms ara intro- 
-duced into machinery, when a general lack of resources and 
expedients will most probably manifest itself. 

" The training of the eye, in which most deficiency is fonnd, 
owing to the substitution of eagine-lathe work for hand turning, 
and planing for the old-time chippjng and filing, might easily he 
obtained by practice in drafting, which demands both skill of hand 
and eye, and to most mechanics would be found a pleasant recrea- 
tion as well as a valuable accompli shraent. 

" If we expect good workmen we must have educated appren- 
tices. In every business but that of mechanics a proper prepara- 
tion is expected and exacted. Let our mechanical apprentices be 
compelled to pass a suital^le examination after a suitable training 
and we shall have good workmen." 

In this connection, it is a notewortliy fact that technical schools 
are springing up all about us, much needed exponents of the new 
and practical education. 

Mr, Joseph Whitworth, the most noted of English mechanical 
engineers, from his connection withtheimpi-ovenient of machinists' 
tools and the perfection to which he baa brought their manufac- 
ture, has donated £100,000 to the endowment of thirty scholar- 
ships of £100 per year for the education of engineers. It la 
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vorthy of note in speaking of Buch benefioence that, la England, 
as in onr own countt^, the more earnest efforts to extend the 
facilities for popular edacaUon and mental advancement have 
been made by those who, as a general rule, have owed the least 
to Buch agencies in their own elevation, and the most to their own 
energy and perseverance. The munificence of Mr, Whitworth 
is a case in point parallel with that of Mr. Peter Cooper, who 
founded the Cooper Institute, in New York cilj ; and both stand 
out in strong contrast to the old-time usage of endowing educa- 
tional institutions by wdl, and leaving all the good capable of 
being secured thereby to be accomplished by the management of 
-Others aller the death of the donors. 

The object in making this endowment is ti> advance the cause 
of technical education, and the promotion of engineering and 
mechanical industry id his own counti-y. In competing for these 
scholarships, proficiency must be shown in the use of one or more 
of the following classes of tools: the ase, file, saw, and plane, 
hammer, and chisel, and the forge; also a satisfactory knowledge 
of elementary mathematics and mechanics, practical and descrip- 
tive geometry, and free hand drawing. By making these requi- 
sites, the student, combining some practice with theory, and the 
artisan, who combines some theoretical knowledge with perfection 
of workmanship, start on fairly equal terms. 

In can-ying out the ideas of Mr. Whitworth, the successful com- 
petitors for those prizes may attend universities or colleges 
affording scientific or technical instruction, or they may travel and 
study abroad. 

The Suez canal is steadily approaching completion, and will 
probably be open to the commerce of the world before 1870; 
changing the direction of the greater part of the shipments 
between the East Indies and Europe as well as America. The 
next great inter-oceanic (»nal will be between the Gulf of Mexico 
and the Pacific across the Isthmus of Darien, to which the attention 
of engineers and capitalists is now seriously turned. Another 
much-needed canal is one acnms the upper part of Florida, from 
the Atlantic to the Gulf of Mexico, which would save annnally 
scores of lires and millions of treasure, and bring the gulf ports 
many days nearer to the norihern cities. 

In telegraphic communication two important improvements 
have been made in this country. The compound telegraph wire 
of Mr. M. G. Farmer, with a core of steel wire for strength, and 
a covering of copper wire, instead of galvanized iron, for conduo- 
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tion, rentiers these invaluable lines of communication stronger, 
lighter, and better couductoi's tliau the larger wires ia ordioaty 

Another important recent improvement in Telegraph Instro- 
ments is the invention of adoublo Imnsmitterby Mr. J. B.Stearns, 
of Boston, which consists of an iippamtus capable of transmitting 
messages in opposite directions over a single wire, at one and tbe 
samo lime. Several previous attempts had been made and large 
sums expended, both in tliis countiy and Eui-ope, to accoraplish 
this objuct, but without developing any system of practice 

This instrument (which, for the sake of a name is called " The 
Franklin ") was first attached to a cii'cuit of nearly 250 miles of 
wire, in Mai'eh, 1868. So satisfactory was the result, that od tbe 
following day the invention was attached to a wire between 
Boston and New York, and since that time has been in constant 
and successful operation, bringing the capacity of the wire to 
which it is attached fully up to that of two separate wires operated 
by the oi-dinai-y Morse system, working in all weatlier as pi-ompt 
und reliable as any of the other wires in the same office. In 
April, a second set of these instruments was placed upon a wire 
between New York and Philadelphia, and is now working with 
success. 

Since the introduction of tlie Eanaome process, the manufacture 
of ai'tilicial slone has become an extensive branch of industiy in 
this country, and one of great value in localities, as in the West, 
where building stone ia scarce. 

Among the most important of the improvements of the year 
are the methods of preserving animal food, which, by simple and 
cheap chemical processes, promise to remedy the insufficiency of 
the supply of meat in our large cities by drawing upon the inex- 
haustible living herds in Texas, on the great prairies, and in 
South America ; preserving the meat in bulk, without salt or des- 
iccation. The most notable are those of Prof. Gamgee, by 
carbonic oxide and sulphurous acid gases, and of Dr. Sim, by tlie 
bisulphide of carbon. 

In the use of paper for articles of utility we are fast overtaking 
oriental nations, employing it as a substitute for leather, for wood, 
for cloth, and even for making boats and dwellings. 

Chemistry during the year has been largely extended, not only 
in the development of the carbon compounds, but in the syntheti- 
cal or artificial formation of organic substances. Recent obser- 
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Tstions (see pp. 187, 186) go to show thai there Is do natural 
barrier between organic and inorganic chemistry, since chemEz^ta 
are able to ascend step bj step from inorganio snbstances to 
some of the most complicated bodies secreted by animals and 
vegetables. 

It has been reported in the journals that Prof. Graham, master 
of the Mint, has lately discovered the metallic base of hydrogen, 
or bydrogenium. He writes to Prof. Horsford as follows; "I am 
at this moment closing a paper to show that palladium, with 
occluded hydrogen gas, is an alloy of hjdrogeniain, — a white 
magnetic metal, of specific gravity about 2, appearing to have 
considerable analogy to magneaiuni." Should tliis discovery Iw 
verified, the field of chemical research is incalculably ex- 
tended. 

Among the improvements in the chemistry of common life may 
be mentioned the oxygen gas-light, which is more purely white, 
much more brilliant, more steady, and far less heating than any 
gas or ordinary flames. It is used with coal gas, th« asygen 
being cheaply supplied in sufficient quantity for il» consumption, 
the carlxin being wholly consumed, without the air being deprived 
of its oxygen to aid the combustion; beside these advantages, it 
is also moi% economical. 

The utilization of the deodorising properties of dry eartb solves 
the difficult problem of what to do witii human excreta in scattered 
populations, or in places where many persons are confined, from 
sickness or crime, and where the drainage is poor or neglected, — 
converting a nuisance and a constant sourco of disease into a 
valuable fertiliier. 

Prof. David Forbes, in his researches in chemical geology, lays 
great stress upon the correlation of forces, and upon the compound 
and convertible action of these -forces in explaining geological 
phenomena. There is something more to be considered than the 
mere Piutouio or cataclysmic and the Neptunic or quiescent theo- 
lies; not only heat and water, but chemical action, light, elec- 
tricity, magnetism and mechanical force, form important etementa 
in these questions. Mechanical force may cause development of 
heat, and thereby chemical action, accounting for many of tlie 
facts of metamorphism and other disputed points in geology. 

The fungoid origin of most, if not all contagious, epidemic, and 
malignant diseases, affecting both man and animals, and frequently 
transmitted by animals to man, is generally accepted by pbysiolo* 
gists. Eai'th, air, and water teem with the germs of fungi, in 
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great part originating [n faDman excreta, and gaining admission 
Into the aniiniil body tlii'ough food, drink, and breath. To pre- 
vent tlie vivi&cation of these germs in the living body, both in 
medieine and Bargery, carbolic acid is the best substance yet dis- 
covered. 

The recent deep-sea dredgings between Florida and Cuba have 
revealed new and unexpected forma of life in the ocean depths, 
pi'oving the existence of a large and varied fauna at a depth 
between 400 and 700 fathoms. 

The theory of Darwin, of the origin of BO-called species by 
"natural selection," seems to be steadily gaining ground among 
SSoologista, The apparently insurmountable difficulty of hybridism 
no longer stands in the way. Admitting that, as a ralo, widely 
diverging types, or what are styled " species," are infertile with 
each other, we know that, as we descend in the animal scale, the 
crossing of many so-called species under certain conditions actoally 
increases fertility ; and the only escape from making this admis- 
sion in many cases is by reasoning in a cu-cle, and calling species 
varieties because they are feitile. 

Says a writer in the " Quarterly Journal of Science," for July, 
1868, " As we consider the terms ' variety,' ' species,' ' genus,' 
etc., to have been introduced into natui'al history by man for the 
guidance of his own limited intellect, and to have no actual 
existence in natui-e, we aie unable to find any rational ohjectiMi 
to the broad principle laid down by the author and his predeces- 
sbi's holding similar views, that all new form^ of life are and have 
been modified descendants of pre-existing ones, Kor have we 
ever been able to see any other i-ational mode of accounting, for 
the progression of natui-e. . . We conceive that at least suffi- 
cient valid evidence Las now been laid before the scientific world 
to justify the acceptance, pure and simple, of tlie law of descent 
by modification, from the operation of which law thei-e is no 
reason whatever to exclude man ; and all unbiassed thinkers will 
now expect from tlie opponents of that theory that they will desist 
from attacking the new and i-ational doctrine with absurd theolog- 
ical denanciations, or with quibbles concerning the pi-ecise natui'e 
of the zoological term ' species ; ' but that they will put forward a 
clear defence of some definite doctrine of their own ; will explain 
with ordinaiy clearness how they believe new types really have 
been introduced ; and will support their defence by well-estab- 
lished scientific data." 

" The facts are strongly in favor of the formation of new spe- 
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cies by modified descent, and what evidence have the advocates 
of the opposite theory to advance in its favor? Indeed, it is dif- 
ficult to find out what their theoiy really is, or, riither what tlitir 
theories are, foritwoald hardly bepossible tofiiidhalf-a-dozcn An- 
ta-Darwinianswho.ifthey think atall,thinknlike, , , Butwithlhe 
exception of a few thinking observers, the measure of whose in- 
formation is only exceeded by their caution, which prevents them 
from accepting the new theory, the large majority of its opix)- 
nents are really suoh reasonera as we iiave described. And it ap- 
pears to us tliat the acceptance of the tlieory will depend more 
upon the dechne of supcrstitioa than upon the ascendancy of 
knowledge." 

" TboQgh the author doubts the constant interposition of a de- 
signing mind in nature," a careful reading of his works will show 
"how thoroughly ungenerous, or how utterly ignorant, are those 
who brand his theory as atheistical and him as an atheist." Mr. 
Darwin's theory relates only to the form of life, not to the princi- 
ple of life, still less to the moral principle or the loul. Says Dr. J. 
D. Hooker, in his address as Fi'esident before the British Associa- 
tion in 1868, " So far from natural selection being a, thing of the 
past, it is an accepted doctrine with every philosophical naturalist, 
including, it will be always understood, a considerable proportion 
who are not prepared to admit that it accounts for ail Mr, Darwin 
assigns to it," 

Says Prof. Tyndall, in his address before the British Association 
la 1868, "The process of things upon this earth has been one 
of amelioration. It is a long way from the iguanodon and its con- 
temporaries to the members of this association. And whether we 
regard the improvement fwrn the scientific or the theological point 
of view, as the result of progressive development, or as the result 
of Bnceessive exhibitions of creative energy, neither view entitles 
us to assume that man's present faculties end the series, — diut tlie 
pi-ocess of amelioration stops at him. A time may therefore come 
when this ultra-scientific region by which we are now enfolded 
may offer itself to terrestrial, if not to human, investigation. Two- 
thirds of the rays emitted by the sun fail to arouse in the eye the 
sense of vision. The rays exist, but the visual organ requisite f<ir 
theu' translation into light does not exist. And so from this region 
of darkness and mystei-y which surrounds us, rays may now be 
darting which requii-e but tlio development of the proper intel- 
lectual organs to translate them into knowledge as far surpassing 
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oars, fta ours does that of the wallowing reptiles which ooce held 
pd^ession of tbis planet." 

In AD essay ■■ on the origin or mankind," Dr. Haeckel gives hia 
reasons for inferring that man has come into being bj a process 
of development from the lower animals; and he regards the 
" Lamarck-Darwin " hypothesis as precisely equivalent to that of 
the " Copemicus-Sewton " Bystflm of astronomy; for, while tiie 
latter prored the error of the old geocentric system, the former 
shows the falsity of the anthropoeestric belief that looks upon man 
as the centre of an animate world created only to snpply his 

The remarkable eclipse of the snn, of August 17 was faithfully 

observed by astronomers sent by England and Fi'ance to India, 
and also by resident astronomers there, as very important ques- 
tions in solar physics were to be settled by their observations. 
From spectroscopic examinations during the eclipse, the red pro- 
tuberances of the son were, by universal admission, shown to be 
gaseous in their nature. The comets of the year, and especially 
Brorsen's, have also been submitted to the spectroscope by Mr. 
Huggina, Father Seochi, and others, and have been found to have 
spectra like that of carbon, — a most interesting fact ; these bodies 
are consequently believed to sliine not merely by reflected solar 
light, but to be self-luminous. 

In regard to the statements of Mr, Abbott, regarding the 
changes in the figure and aspect of the nebula round ^ Argus, not 
only in the luminosity of the nebula but in the arraugemeot of the 
nebulous masses and of the fixed stars strewn over the nebula, 
Sir J. Herschel says, in " Proc. Royal Astronomical Society, 
1868," " There is no phenomenon in nebulous or sidereal astronomy 
presenting anything like the interest of this, or calculated to raise 
so many and sucb momentous points for inquiry and speculation. 
The question here is not one of minute variations in subordinate 
features, which may or may not be attributable to differences of 
optical power in the instruments used by different observers, as in 
the ease of the nebula in Orion, but of a total change of form and 
character, a complete subversion of all the gi-catest and most 
striking features — accompanied with an amountof relative move- 
ment between the star and the nebula, and of the brighter portions 
of the latter inter le, which i-erainds us more of the caprioioos 
changes of form and place in a cloud drifted by the wind, than of 
anything heretofore witnessed in the sidereal heavens." 

The wonderful i-evelations of the specti-oscope ai-e gradually 
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letting us into the secrets of the cosmos, showing the constitueats 
of the most remote planets. A very bold theory has recently beea 
promulgated (" Atlantic Monthly," Februai7, 1869) on the oi'igia 
of the solar system, in which the author concludes as follows; 
" The earth is progressing by excessively slow changes toward 
the solar and nebulous condition. Its history is a repetition of the 
solar, and a time must arrive when the surface, becoming incan- 
descent, will be obscured only by casuiii dark pits in a brilliant 
atmosphere, — a souvenir of the present darknesaoftlie crnst; yet 
daring a certain period, within fixed limits of gravitating force and 
heat of mass, the human race may continue to exist ; progressing, 
we may suppose, in force and fineness of organization. The race 
will perish, perhaps, in theorderof nature, by failure or insufficient 
number of offspring, a principal cause of the extinction of superior 
races. The earth must become lone and voiceless long before the 
incandescence of the crast. Science may follow it into the condi- 
tion of an attendant star, and then of an espanding nebula." He 
discards the popular hypothesis of an earth '* gradually cooled 
from incandescence," and considers the earth as having grown 
larger and warmer from age to age. "The earth," says he, " began 
as a small, cold, dark body, whose mass has been, and is gradually 
increasing by accretion of meteoric matter from space ; with its 
mass its heat has increased, the additions to the surface sustaining 
and increasing the heat of the centre." 

No less progressive has been the science of pre-historic Arclueol- 
ogy. In the words of Dr. Hooker : — " Tliis science, including 
as it does the origin of language and of art, has been the latest 
to rise of a series of luminaries that have dispelled the mists of 
ages and replaced time-honored traditions by scientific traths. 
Astronomy first snatched the torch from the hands of dogmatic 
teachers, tore up the letter and cherished the spirit of the lavr. 
Geology next followed, but not till two centuries had elapsed, 
nor indeed, till this our day, in divesting religious teaching of 
many cobwebs of scientific error ; it has told us that animal and 
vegetable life preceded the appearance of man on the globe not 
by days but by myriads of years. And, last of all, this new 
science proclaims man himself to have inhabited the earth for, 
perhaps, many thousands of years before the historic period, and 
DOW offers to lead us where man has hitherto not ventured to 
tread. Each fresh discovery conceraing pre-historic man is as a 
pier built on some rock exposed in the sea of time, and from 
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these piers arches will one day spring that will can7 him farther 
and further across its depths." 

One of the most importaDt plans lately deroloped in this coun- 
try for mechanics and inventoi-s, ie the proposed " tnaseum of the 
elements of machinery " under the auspices of the Massachusetts 
Institute of Technolog'y. The author of the plan, Mr. S.. P. 
Ruggles, hiraseif a successful inventor, and knowing from ex- 
perienoo the UDneoessaiy difflcultiea encountered by inventora, 
does not propose to copy the unwieldy collections of models of 
complete machines, which have elsewhere been made at such cost 
of time and money, and with such feeble results in facilitating 
new invention. 

Tlie Institute of Technology, tiierefore, proposes to make a 
collection of the elements of machinery, and the simple combina- 
tions of those elements. Machines consist of infinitely various 
combinations of simpler parts, which repeat themselves iu different 
proportions or modifications. Mr. Ruggles wishes to make a 
tangible encyclopffldia of these elements of machinery, lie pro- 
poses to collect and make working models of all the elements ; for 
example, of all the varieties of recipi-ocating motions; of all the 
devices for converting a reciprocating into a rotatory motion, or a 
rotatory into a reciprocating ; of all the varieties of cam motions, of 
quick and slow screws, so combined as to give both speed and 
■ power ; of eccentric gear combinations ; of reversing movements ; 
of contrivances for pressing by means of screws, toggle-_joi,jts, 
cams, and levers; of the different escapement arrangements for 
watches and clocks; of universal joints iike the gimbal and ball 
and socket joints, and of all other primary mechanical devices 
by which force and motion are transmitted, directed, or modi- 
fied. 

The proposed classification of models of the elements of 
machinery would be of especial service to inventors. A me- 
chanical invention consists generally in a new combination 
of mechanical elements, so as to produce a machine having 
some new capacity or functions; but the inventor is too often 
unacquainted with the known elements and simple combina- 
tions of machinery. No collection contains them in an ac- 
cessible form ; no catalogue or index directs him to the 
movements which he needs in his new design. The elements 
«f machineiy are not iu eveiy-day use among all people, like 
the elements of language in common speech and familiar 
writings, but are hidden away in the machinery of scattered 
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shpps and factories. The inveDbtr too ofteo has to re-inTent, 
at greiiC expense of thought and money, elementa or combina- 
tions which have long been in use, but which he has nerer 
seen. Even then he may not deviae as good methods of pro- 
ducing the desired effects as have been previoualy invented, 
and are at his disposition if he only knew of them. The 
work of the inventor, like that of the author, is emphatically 
brain-work. But inventors have no such aids in theit' labor as 
Jiteraiy men have. The proposed museum, willi its catalogues 
and indexes, would aid inventors somewhat as Ubcaries, diction- 
aiies, and gazetteers help authoi's. An inveutor, meditiiting upon 
his design, sees that he has need of some peculiar movement; 
but ho knows no means of producing that movement. He consults 
such a classified collection of elementaiy movements, and sees at 
once among the various screw movements, for example, that a 
combination of quick and alow screws is capable of producing 
the particular movement which he has need of. He is thus saved 
the labor of inventing for his purpose. This is not an imaginary 
problem, but one which often actually occurs. Many simple and 
familiar contrivances are constantly re-invented. Examples will 
occur to all inventors. Who can tell how oRen the Aicli hue dean 
Borcw has been discovered ? Even tlie cam is constantly invented 
anew. Inventors have hitherto been too much left to their own 
unaided mental resources. Dictionaries and gli>ssaries do not 
replace genius, nor make one talent go as far as ten ; but they are 
important aids to genius, and they enable common men to do 
much accurate and useful work. So this collection of elementary 
models, will not diminish the field for inventive genius ; but it will 
instruct inventors as a class in what has already been done, and 
it may be ej(|>ected to prever 
and strength involved ii 

The American community is made possible by American and for- 
eign invention. The crops otthe West could neither be harvested nor 
brought to their distant markets without the mechanical reapers, 
rakes, threshers, hullers, elevators, and cheap railways by which 
they are handled. The American dwelling-house la full of de- 
vices, great and small, to promote the comfort or luxury of its 
inmates. Education and liberty owe much to the inventors of 
power printing-presses. By the telegraph, the railways, and the 
swift steamers, this continental republicis made practically smaller 
than little England was fifty years ago. One man, with the aid 
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of cosl aod the mechanical appliances which inventors have 
created, can do more work, or produce more wealth in a day than 
ft thousand could without these aids. 



We present the readers of the AirauAi. of Scientific! Dis- 
COVEET for 1869, with a fine portrait of James D. Dana, LL. D., 
Professor of Natural History aud Geology in Tale College. 
Prof. Dana is one of the most distinguished mineralogists living, 
and is equally eminent as a geologist and zoologist. His woi^s 
are regarded as ataudard authority both in this country and in 
Etirope. 
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MBCHAUICS AND USEFUL AETS. 



HECHASICAI, FKOPEBTIES OF IBOH ASD 8TEEI,. 

Bessemeb Las effected a revolution in the manufacture of iron 
and stce] ; and the present improrements exhibit a means of de- 
velopment by which the former will ultimately double its sti'eDgtb, 
and in the state of steel be substituted for purposes of construo 
tion. The result of this change, when applied to structural piir* 
poses, is considerable, as half the weight of steel is equal in 
strength, and consequently is cheaper than a given weight of iron. 
In almost ever^ case where iron is at present used steel would thea 
be employed ; it only requires certainty and uniformity of cliaracter 
in its manufacture, to insure its superiority and extend its appli- 
cation. This has not as yet been accomplished ; but the Bessemer 
process, by depriving the crude metai of its carbon in a separate 
vessel, cei'tatnly tends in that direction; for by this process ia< 
creased facilities are not only afforded and new combinations 
formed, but the introduction of measured qaantities of the same 
metal, containing the requisite quantity of carbon, poured into 
the converting vessel, appears to be the only trne principle on 
which 8l«el, in ita varied conditions of ductility, tenacity, etc., can 
l>e produced. These quantities, when duly proportioned, indicate 
the quality of the steel to be obtained from this process, and when 
cast into ingots are ready either for the forge or the rolling-mill. 
From this it will be seen that every description of homogeneons 
iron or steel may be produced, care being taken to ascertain the 
exai!t percentage of carbon requisite to be infused in order to 
combine with the mass of refined metal. 

The old method employed in the converting furnace, with the 
bars embedded in charcoal, required at least a fortnight for the re- 
fined iron to absorb the necessary quantity of carbon to form 
8 ]8 
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Btool. By the new system steel is produced in the Bessemer ves- 
sel fn Icsa than 20 minutes, whereby a great saving of time, 
fuel, and otlier cspensea is effected. 

Tlie pixicesB may be briefly described as follows : A quantity 
of pig iron, eontiiining an average quantity of carbon. Bay 5 
per cunt., ia melted in one or more reverberatoiy furnaces, accord- 
ing to the size of the converting vessel to be used, which varies 
in capacity from S to 10 or 12 tons. When the metal becomes 
fluid, it is run. into the converting vessel, to which is applied a. 
strong blast of nir, which combines with tlie carbon at ,tn intense 
white heat. This is continued for about 8 or 10 miuutcs, until 
the whole of the carbon is consumed, when the blast is stopped. 
In this stage a quantity of metal, containing the requisite ppi*- 
centagc of carbon necessary to form the exact quality of the steel 
required, is poured into the vessel, and ttiis, combining with the 
refined iron, gives to tho mass all the properties and characteris- 
tics of steel. The converting vessel may be placed so near to 
the blast furnace as to allow the iron to flow directly into it; or 
the metal, in the shape of pig iron, may be melted in rcverber- 
atory furnaces, aa is now generally the case, and thence run 
directly into the converting vessel. 

From tables showing the comparative values of steel when sub- 
jected to ti'ansverse, compressive, and tensile strains, it appears 
uat the mean of all the specimens eitperimeuted oa is greatly ia 
excess of iron, which, taken at a breaking strain of 20 tons per 
square inch of section, gives a ratio of 43.46 : 20, or as 2.17 to 1, 
bein^ more thanVloublo that of iron in its resistance to tension ; 
clcariy showing the advantages which steel has over iron in its 
malleable state, and the important benefits which it is likely to 
confer when rightly applied in constructive art. The experi- 
ments also indicate the superior resisting powers of steel to a 
force tending to crush it, and its superiority to iron in all the 
varied forms of resistances to strain to which it may be subjected. 

That the time is not far distant when steel will supersede iron 
In almost every case where strength is required, we have every 
reason to believe, and, assuming that the change will be of great 
national benefit, we shall hail with the liveliest satisfaction the 
disappearance of iron and the substitution of steel as a superior 
material for general pui^poses of constiiictlon, — W. Faikbaikn, 
m Qttarterly JourwS of Science, January, 1868. 



THE SPECTROSCOPE AKD TBE BES3EHEB PBOCES9. 

The application of the spectroscope for conducting the charges 
in the Bessemer apparatus has become a practical reality. By the 
aid of this instrument the manufacture of Bessemer steel, in the 
Grata (Austria) works, has been considerably improved with 
regard to tbat exact uniformity of hardness which formerly was 
more difficult to insure under all circumstances. The great cer- 
tainty with which the exact moment of complete decarburization 
can be fixed by spectral analysis has reacted upon the a 
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care now bestowed upon keeping the percentage ofcnrbon in the 

Bpiegekisen to a .-uniform or at least to a correctly ascertained 
amount, and regulating the quantity of spiegel employed by ex- 
act calculation. The accidental irregularities and differences of 
hardness between the different chai^ea have thereby been lessened 
to a very considerable extent, and an iucreased reliability has by 
these means been given to the Bessemer process. 

The spectrum pointed ont by Prof. Liellegc; (" Anstrian Gaaette 
for Mining and Metallurgy ") belongs to the flame of cavbonio 
oxide. It can be seen ia the flame escaping from the mouth of 
the converter durin"; the preliminary operation of healing this 
vessel with coke only ; in that case the lines referred to aro very 
faint, and it requires some practice, or knowledge of the precise 
spots in the spectrum where these bright lines should be looked 
fur, to discover them. During the first period of the Bessemer 
process the spectrum is very faint; the yellow portion is almost 
invisible, and even the sodium line is missing; the blue and pur- 
ple portions are exti'emely faint. The absence of the sodium line 
can be accounted for only by the consideration that there is no 
real flame formed by incandescent gases escaping from the con- 
verter at that early stage, but only a mass ot^ sparks carried by 
the nitrogen from the blast, the oxygen of ivbloh reraaius in the 
convei'ter, combining with silicium. As the flame gradually ap< 
pears in the centre of the volley of sparks, the spectrum widens 
and shows yellow liglit, until suddenly the sodium line in the yel- 
low field becomes visible, at first, only for moments, as a flashing 
bright streak, and after less than one minute its a constant and 
clearly defined line. The appearance of the sodium line marks 
the commencement of the dccarburization, although this line does 
not belong to the charge of iron .at ail, bat rather to the accidental 
presence of sodium compounds ki very minute quantities. It is, 
therefore, only indii'cctly connected with the combustion of car- 
bon ; that is, the appearance of the sodium line is a signal of the 
completion of the continuous spectrum, and this continuous spec- 
trum belongs to the combustion of carbon. As soon as the sodium 
line has taken a steady and permanent appearance, the character- 
istic lines of the carbonic oxide may be looked for in the greenish- 
yellow, in the green, and in the purple field. In each of these 
three fields one bright line becomes clearly visible at that time. 
As the flame increases In siae and brilliancy, the spectrum comes 
out more and more clearly; bright lines increase in number in 
each of the first-named three fieltis, and ultimately, at the height 
of the process, some bright lines show themselves in the red, and 
occasionally, also, in the blue field; the green field of the spec- 
trum, however, is the real point of observation in practice, as in 
this the lines are most clearly visible, and in it they appear first 
and disappear last. The spectrum, as a whole, is by no means 
steady or constant, but its fluctuations do not displace any of the 
bright lines; they only alter the background or the continuous 
flpectruiii upon which they appear. After the "boil" the maxi* 
mum intensity is reached ; and at Unit stage, and onlv witb very 
hot charges, a bundle of bright lines appeal's in the biuiah-purple 
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portion of the spectrum. About 1 or 5 minutcB before tha 
end of the clinrge of 3 tons, tlie lines besiu- to disappear in 
rapid aucccssion, and in tlie iurerWd oi-Jer of their appearance, — 
Bmt, ttio bluisli-purple, then the blue lines, after these the red, 
etc. When the last green lino disappears, the vessel is turned, 
and the charge completed by the HiJdiClon of spiegeleisen. The 
Tellow sodium lino does not aisappcar to the end of the operation. 
Bometiniea the vessel is turned, when all lines in the green field 
witi) tlie exception of two have disappeared. This depends npon 
the special experience of the case, and it is clear that it is of leas 
impoi'tHnce whether the one or tlie other mark be taken, if it is 
only regularly adhered to, and tlie charge of spiegeleisen regu- 
lated accordingly. The practical results are highly satisfactory, 
since they make the re^ularit^ of the "temper" of Bessemer 
steel pructically independent ot the skill and experience of the 
charge -manager, the changes of the Bpectrum being made more 
marked and unmistakable than those of the appearance of the 
flame itself. 

It is highly probable that careful trials and observations fu tliis 
country will prove very similar to those observed with Styrian 
chai^coal iron. By the use of the spectrascope the Bteel-makera 
will be able to show to the disbelievei-s in the uniformity of 
Bessemer steel that a child may conduct the charge without the ■ 
least chance of' error, just the same &s a boy can now work the 
whole mechanical apparatus of the converters; the steel-masters 
will become less dependent upon the skill and attention of their 
charge-managers and foremen, and the percentage of waste or 
unsuitable material produced by carelessness, or mistakes, will be 
lessened in the general run of practice. — Engineering. 

According to the " London Chemical News," of April 9, 1868, 
Frof. Liellegg was anticipated tn regard to the spectrum of tba 
r flame, by Prof. Roscoe of England, in 1862. 



E OF BT£EL. 

Mr. F. Kohn, at the 1868 meeting of the British Assodatlon, 
read a paper on the recent progress of steel manufacture. Tne 
process of making steel upon the open health of a Siemens' fur- 
nace, by the mutual reaction of pig and wrought iron upon each 
other, recently introduced into England, realized the old idea of 
melting wrought iron in a bath of liquid pig iron, and thereby 
converting tlie whole mass into steel. It was distinguished from 
previous unsuccessful attempts by the high tempeiitture and the 
non-oxidizingflarao produced by the regenerative gas furnace, and 
bj the method of charging the decarburized iron into the bath of 
pig iron in measured quantities. He stated that by the process 
the production of any desired temper of steel could be relied upon 
with absolute certainty. In the most successful charges the ball 
was made from a mixture of white Swedisli iron and of spiegel- 
eisen, and a quantity of the latter was added at liie end of the 
operation. Into these charges Cleveland bars entered in the pro- 
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portion of one half. The steel thus produced was Teir son; and 
of fine quality, and was chiefly used foi- boiler plates. The prime 
co^ of the steel thus inauafactured was about £7 lOs. per ton, 
ih« same as that of the Bessemer steel ingots mode from hematite 
pig iron. This process wasof Tast iinpoitance in many localities, 
as it was applicable to the concei'sion of old materials of wi'ought 
iron and steel, could ntiiize the waste and offal of other processes, 
and coald be introduced into localities where the oru iiad hitlierto 
been deemed unfavorable to the pi'odnction of steel. There need 
be no rivalry between this and the Bessemer process, as tlie two 
worked, witu different materials. One of its chief applieatiuns 
was that of the conversion of old iron rails Into steel. There can 
be no doubt that, in the course of time, the improvements making 
in the manufacture of steel would tend 1« reduce the price of ste^ 
almost to the present price of iron. 



The most ancient process for making steel produced it directly 
from the ore. By this method was made the fine steel of India 
for Damascus blades. 

In moi-e modern times many methods have been originated to 
produce steel from foreign ana- American ores, with but moderat« 
success. The celebrated process of Chenot, in France, was by 
far the most successful of these, but failed, where all the others 
have failed, in its economy when compared witli other and longer 
established methods of st«el-making, which employed not ore, 
Viut eitlier cast or wrought iron. In another important point all 
have failed, and that is in the. production of steel from iron ores 
containing sulphur, phospboius, and otiier impurities. Inapprecia- 
ble quantities. Meanwhile, ^ood steel has not been produced 
from pig or bar metal by the Bessemer or any other method, 
when the raw material is so contaminated. 

• Messrs, Wheipley and Storer have overcome the objections to 
the use of impure ores, and easily and surely make good steel 
from them. 

Their process is simple, and accomplishes in the large way 
what is done in the laboratory upon small quantities. The oroa 
are first very finely pulverized In conjunction with those fluxes, 
reagents, and metallic oxides, well known to chemists as the proper 
purifiers. . This first step secures the purity of the metal. They 
then subject this prepared mixiure to a current of heated oxide of 
carbon gas, the same that is generated and used for the reduction 
of iron ores iu all the known processes for making iron and 

Their method of generating the reducing agent is eitremely 
rapid and economical. Oxide of carbon, or the gas of coal im- 
perfectly or half burned, or oxidized, is the agent of iron and 
steel making in the German and English smelting fuiTiaces, in the 
puddling and boiling furnaces for making steel and bar from pig 
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Iron, And the formation of this gna is no less tlie causa of steel aod 
iron priKtnction in the wtll-known Bessemer pi-ocess. 

By the method of Kiessrs. Whelplcy and Storer, a powerful 
oxide uf carbon blast or " deoxidizing flume " is generated bj a 
peculiar machine, of tlicir device and construction, which imitates 
the mechaniam and repiyiduces on a grand scale all the results of 
the chemist's blow-pipe. The gas is generated at the instant of 
using it upon tlie mass of ore, by the injection of a column of hot 
ajr carrying an excessively fine dust of coal or charcoal. The ore 
spread out upon the floor of a common reverberatory furnace re- 
ceives the red-hot blast, while it is rapidly stirred by the work- 
man, and pure iron, in minute grains, is produced in any desired 
quantity from 100 to 2,000 pounds or more at a heat. 

If tlie mass is balled up, squeezed, and passed throngh rollers, 
it is bar iron. If the time of the process is extended one hour, or 
even less, the iron absorbs carbon from tlie blast, and becomes a 
light sponge of steel, which melts in the crucible or ste^l puddlin 



igots of sound and pure metal. If the 



process is longer continued, larger quantities of carbon a 
sorted, and the mass is conveited into east iron. 

In the practice of this method there has appeared no difficult, 
as yet, in producing either wrought iron, cast iron, or sieel, of any 
degree of hardness and toughness, combined either with man- 
ganese, chrome, titanium, or other alloy, in any desirable quan- 

It is easily learned by workmen of fair intelligence, and appears 
thus far to cost, from the first step of the process to the end, not 
more than half as much as steel made from good pig or bar metal. 
A little experience enables the workmen to control the measure 
of carbonization. 

The quality of the steel thus produced is unsuipassed for 
strength and toughness, and all the diverse qualities of steel for 
various purposes in the niis are readily communicated to this 
metal. The fracture of an ingot of the new steel is peculiar and 
different from others. The mass of the ingot seems to be com- 
posed of interlaced fibres crossing each other at various angles. 
In other words, it is a closely woven texture of long acicular crys- 
tals. This structure strongly contrasts with the varieties made 
from pig ii'on, and gives it extraordinary toughness, and in fact a 
good lamination and longitudinal fibre by the first actioa of the 
hammer and rolls. 

The time occupied in the producing of this steel is singularly 
short, only 8 hours from crude ore to finished bar; while steel 
made from bar or pig iron requires many days, the ore being 
made into bar or pig, and the steel from these by a third and stiH 
more costly operation. 

In order to use pulverized carbon in a large metallurgical blow- 
pipe several inches in diameter, carrying a swilt column of air, 
it must be reduced to a degree of fineness exceeding the capacity 
of any machines hitherto invented, except those of Messrs. 
Whelplej and Storer. 

A cubic inch of coal must be broken into several trillions of 
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atomB, extending the surface fi-om 6 square incliea to more 
than 300 sqtiitre feet. Solid carbon in this condition must Citrry 
condensed upon its surface nearly enough oxygen to consume 
it. Hence extreme rapidity, intansity, and tSoroughness of 
combustion. 

The same is true of the iron or any fluxes which are reduced by 
Bimilar maj^hinery, but not to so ^-eat a degree of fineness. The 
action of deoxidation and carbonization, and other chemical reac- 
tions, is thus practically instantaneous and complete. 



ECONOMICAL HANUFACTCRE OF IROIT : IUPR07ED FDRNACES. 

At the meeting of the British Association at Norwich, in 1868, 
Mr. J. Jonea read a paper, in which he referred to the economical 
application of fuel ia the iron manufacture, more particularly in 
tlie finished iron processes, and remarked that the newer blast 
furnace plant left little to be accomplished in the economical use 
of fuel, except in utilizing the waste products given off in coking 
the fuel. In puddling, however, great waste of fuel went on, and 
two modifications of the ordinary puddling furnace were to be 
noticed as calculated to save from 20 to 25 per cent, of fuel, and 
to consume all the smoke usually produced. The ^ViIson fui-nace, 
in its myst improved form, consisted of a sloping chamber, into 
which the fuel was fed at the top, and the volatile matters gener- 
ally forming smoke were reduced by passing over the incandes- 
cent mass of fuel farther along the chamber. The air for com- 
bustion was delivered into the furnace in a heated condition, and 
a Bteam-jet was delivered undernealli the gi'ate, by means of 
which the formation of clinkers was avoided. The Newpoit fur- 
nace had a cliamber constructed in the ordinary chimney-stAck, 
and in this were placed a couple of cast-iron pipes with a partition 
reaching neai'ly to the top. These pipes were beated by the waste 
gases from the puddling furnace, and through them the air re- 
quii'ed for combustion was forced by means of a steam-jet, and 
was delivered in front of the grate in a bighlv beated condition. 
These furnaces, of which a considerable number were in opera- 
tion at the Newport Works, effected a saving of at least 25 per 
cent, in fuel. The author next proceeded to describe the mann- 
facture of iron by what is termed the Kadcliffe process, which had 
been for some time in operation at the Cousett Iron Works, New- 
castle. The puddled iron, which was usually rolled into rough 
bars, straightened and weighed, allowed to get cool ; then cut up, 
piled, heated, rolled into blooms, reheated, and finally i-olled into 
finished iron after a complicated series of operations, was, by the 
new method, finished off by a continuous and simple process. 
Five or more puddled balls were put together into a large bloom, 
under a very heavy steam hammer, shingled down into a bloom, 
passed for a short time through a heating.fumace, and rolled off 
mto finished iron not more than half an hour after the iron left 
the puddling furnace. A great saving in the cost of manuCicture 
was represented by this process in all departments of the mana- 
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fiii-liin' "f finiahed Iron, and it was ctilculated that a ^avin"; of 
1,600,00^) tuns of coal alono would result from the general applica- 
tion uf lliii) system. Piirticuliir Htross vraa laid upon tlie fact that 
iu dirryiiig out this pra cess no extensive or expensive alteratiou 
of cxiiiliii;^ works was required, »nd n saving of from 3i to 4 cwt. 
of puildivd iron would be st^cui'ed upon cacn ton of fiiiishct] rails 
or plates now turned out. tiiu cost of mukiog malleable iron being 
reduced to a very consldentble extent. 

The "London Mining Journal" says: "This paper was fol- 
lowed by one by Mr, Siemens, the inventor of the gas furnace, in 
which he gives some very interesting detjiils of the working of a 
puddling I'uraace on his system, clsMming extraordinary merit 
tlierefor, on account of its producing a larger qnanti.ty of iron 
than the oi-dinary system of furnace permits. Mr. Cowper stated 
that, in lii:< opinion, one great cause of the superior yield, as also 
quality, uf the iron was that the great heat of Mr. Siemens' fur- 
n:Lce caused it to run more freely from the cinder than was possi- 
ble in nn oi'dinary furnace. 

"Mwiirs. W. Wliitwull & Co., Stockton-on-Tees, put up their 
first fui-n.'kce in January this year ; it was very successful, but it 
had grate bars at the bottom, partly to meet the prejudices of the 
men, and to overcome tlieni. In the month of March Mr. Wilson 
persuaded them to allow him t4> put up a furnace without bars, 
which he did. Forthwith tlio success was positive ; all difficulties 
had completely vanished. For a little lime minor pioiuts of con- 
slructiim had to be met ; but for some time every furnace was put 
up exactly like its neighbor, and at this moment nearly all the fur- 
n.'tces at the above works are on Mr. Wilson's system. Several 
of the works in the district have trial furnaces at work, the results 
fully bearing oat those of Messrs. Whitwell. 

" At a trial made by Messrs. Hopkins, Gilkes, & Co. (week Gth 
to 11th July inclusive) the coals used were 17 cwt., 1 qr., 22 lbs., 
to the tun of puddled bar; the yield of Iron Iti excess. Another 
experiment (week ending Aug. 22), the eoala used were 16i cwt. 
to the ton ; li tons of fettling saved ; Iron charged, 13 tons, 16 
cwt., 3 qi-3., 13 lbs. ; iron drawn, 12 tons, 18 cwt., qr., 16 lbs. ; 
loss, 18 cwt., 2 qrs., 27 lbs, Messrs, Richanlaon, Johnson, & Co., 
of the North Yorkshire Iron Works, Stockton, furnish a return 
(Auff. 31). coals, 18 cwt. to the ton of iron; yield 13 lbs. average- 
per ijeat in excess of ordinary furnace. Messrs. Whitwell & Co, 
are charging all their patent furnaces 4| cwt. per heat, and they 
find very littJe loss of iron ; the quality is in all cases superior. 
We think that these statements justify us in saying that the iron 
masters have au opportunity of saving a large amount of money 
in the manufacture of iron, 

" We will now point out the improvements in the furnace. Air 
is forced into the flue-bridge by a steam-jet; it passes into a con- 
duit at the back of the furnace, thence into the flame-bridge and 
np into a charaber, where It arrives red-hot; it thence passes into 
and on to the Incandescent fuel. 

" By this arrangement much fettling is saved, being the cause 
of a great economy, Mr. Siemens stales that his furnace nsed an 
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extra quantity of fettling, which redaced the benefit of his good 
jield of iron. But to obviate thia he adopted waler-biidges. Xhey 
absorb much heat from the furnace, — ttus gentleman states equal 
to 8 or 10 pounds of coals per heat. We think thia a low tstioiate, 
as the getting up has to be taken into account. However, it ia 
obvious that, L>j the arrangement described above, the heat ab> 
atracted by the circulating current of air ia reatored to the furnace. 
This forms an important feature in the improvement. The fuel is 
fed at the highest point of the furnace by a slide door on the etaiid- 
in^, and there are proper arrangements for shoring up, when re- 
quired, also on the standing. A cuiTent or currents of air are also 
forced in below into a closed chamber, by which the cinders Lire 
most completely burnt up. The steam being decomposed, passing 
through the incandescent fuel, transfers the intense heat into the 
working chamber. The quantity of refuse produced is very smnll. 
The clin'kers are readily removed with a light book, and the men 
are never occupied moi-e than a few minutes in the operation, 
generally one minute. Thus we are justified in saying this is 
perfect combustion; it appears to ua there is no room for further 
improvement. But to restore the waste heat into the generator, 
furnaces are now beinff put up by Messrs. Hannah & Sons, where 
pretty nearly all the heat will be regenerated. These furnaces 
can go to any intensity, and the flame is under perfect control to 
oiidize or not; or the iron may be drenched with intensely hot 
air. The cost of alteration to existjog furnaces is very small; 
when erecting new ones about the same price. The advantages 
obtained are no smoke, no cinders, a large yield of iron, and bet- 
ter in quality. If we assume 25 cn-t. of coals used as the Cleve- 
land average for paddling, it appears to be about 8 cwt. to the ton 
saved. Much fettling is saved, there are less repairs, and no 
grate bars to replace. We think there is sufflcieat inducement to 
ask its adoption." 

HAMCFACTDKINO STEEL BT THE CSE OF NITBATE Of SODA. 

Several attempts have been made to nso nitrates in converting 
iron into steel by placing the substances below the level of tlie 
bath of molten metal, aniF thereby causing the oxygen of the other 
gases evolved by the decomposition under heat to pass up thivjugh 
the metal. Expeiience, however, showed that the reactions took 
place so rapidly and with such force as t^i throw about the metal. 
But Mr. Hargreaves has fully comprehended the necessity for 
Sndin"; a remedy for the too rapid decomposition of the salts. The 
salt ta^en by Mr. Hargreaves is the nitr-.tte of soda, on account of 
its cheapness and higli percentage of oxygen. The most impor- 
tant function of the nitrate of soda would not, however, so mucb 
consist in its decarbonizing powers, as in its bein^ an agent " in 
retuoving the metalloids, silicium, sulphur, and puosphorus, and 
the semi-metal, areenic, by forming with them compounds of so- 
dium;" the materials are pi.'wed below the fused cast iron, and 
the products of the decomposition rise up through the fused metal. 

UigiVK^yGoO^IC 
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By taking the nitrate of soda, the quantity of carbon to be removed 
can bo i-egulrtteil at will by the qnantikj of aitrato used, and the 
alkaline i-usidue woulO " give rise to the forniiitioii of silicate of 
soda, aulphiilu of soJiura, and phosphide of sodium." 

The tii-sl oxperimeiits were inslituted at the Widnea Foundry. 
On finding that the oxy°^en from the nLtrate of euda and the chlo- 
rates of potaah and soda ia evolved so rapidly that it was dan- 
£;eroU3 at once to pour the molten iron upon them, the use of clay 
as a diluiint, and ai-etarderof the action of the chemicals, occurred 
to Mr. Il;ir^i'eavcs. Its sucoossful action in this way in, its turn 
suggested tlie substitution for it of liematiCe ore. A cheuip oxide 
«f u:on would thus, while diluting the acUon of that other chemi- 
cal, offer an additional supply ot oxygen and an inci'eased yield 
of metal. The nitrate of soda U therefore mixed with a portion 
«f hematite In order U> retard its action, and the sliglilly moist 
paste thus composed is pressed into the bottom of a vessel lined 
with fire-brick. This paste Is then dried into a solid block, either 
by means of the heat lufli in the vessel after the last operation, <« 
specially produced. When dry, the molten iron is poured into tho 
vessel, and the layers of the composition scraped up. The high 
ferrostaUc pressure soon carries portiona into tlie muss of molten 
metal, and the reactions take place between them. The molten 
metal appears to boil, and a frothy slag, said to contain " the im- 
purities extracted from the iron," rises to the top,in company with 
some oxide of iron and compounds of soda. The mutil can then 
be tapped ont. In order to bo enabled to apply the process of the 
puddling furnace, and thus employ established plant, he got over 
the diiScutty of tlie bottom of the puddling furnace being too hot, 
and hence at once asetessly decomposing the salt, by making the 
converting materials into bard, dry blocks. Several such blocks 
are successively pushed to the bottom of the molten metal in the 
furnace, the products, of coarse, rising up as in the fixed vessel. 
By this means it is said that the puddhn^ operation is shortened, 
with an attending saving of labor and luel; and, above all, that 
■ the yield is bettar, from " the soda formin^^ a base which readily 
combines with the silicic and phosphoric acids eliminated from tho 
Iron." Mr. Hargreaves states that he can make refined iron for 
puddling by the use of about 3 per cent, of nitrate and 6 per cent. 
of peroxide of ironj steel, by 8 to 10 per cent, of nitrate aud an 
equal weight of binosido of manganese ; and malleable iron, by 8 
percent, of nitrate and 20 per cent, of peroxide of iron, — in each 
case iron with 6 percent, of carbon being used. The bulk of the 
slag produced is materially increased by the presence of the sili- 
cate of soda. — Etigineer. 

Mr. Uargreaves farther says, that he can by his pi-ocess obtain 
a larger yield and a better quality of steel, using iron costing 16 
to 203. per ton less than anything Mr. Bessemer can use, with less 
cost of plant and labor. 

The supply of nitrate of soda is unlimited, a single sonroe in 
Peru having been estimated to contain 63 millions of tons. 

A somewhat similar method, called the " Heaton Process," is 
thus spoken of by tie " Mining Journal " : — 
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"It win be recollected that the process consists la the use of an 
improved purifying agent, whict appears to exercise a most im- 
portant influence in the removal of the sole jrapurities which bare 
prevented the ores of Cleveland and Narthamptonshire being 
used in the production of the best quality iron. The Heaton 
process has been described br Robert Mallet, F.R.S., as one of 
thoaa metallargio advances which, both with rcapecC to ecoDomr 
of prodaction and utilization of inferior pi^ iron, leave their mark 
indelibly on great nattonal industries. The report of Prof. Mil- 
ler, of King's College, is quite as saljsfactory as that of Robert 
Mallet. It appears that Prof. Miller visited the works in order to 
be enabled to report upon the process, and certify that the metal 
analyzed by him was really the result of the proeesa. The ** coq- 
Terter " consists of a wrought-iron pot, lined with fire-clay ; into 
the bottom of this a Euitable quantity of crude nitrate of soda, 
combined with sillcious sand, is introduced, and the whole cov- 
ered with a oast-iron perforated plate. Tho molten pig is now 
poured in, and in about 2 minutes the reaction commences. At 
first brown nitrous fumes are evolved, and these are followed by -. 
others of a more vratery nature. AR^r the lapse of S or 6 minates 
a violent deflagration occurred, attended with a loud, roarinc; 
noise, and a burst from the top of the chimney of brilliant ve^ 
low flame, which, in about a minute and a half, subsided as rapidly 
as it commenced. Wtiea ail had become tranquil, the converter 
was detached from the chimney, and its contents were emptied 
upon the iron j>avement of the foundry. Prof. Miller took sam- 
ples of the Taiiuus materials used, and carefully analyzed the 
iron, both before and aft«r it had been submitted to the process: 
and, as the result of his experiments, he states that it was proved 
tliat the reaction of the nitrate of soda had removed a large pro- 
portion of the carbon, silicon, and phosphorus, as well as most of 
the sulphur; the phosphorus retained was not sufficient to ipjure 
the quality of the steel produced. Steel made by the Heaton pro- 
cess has been tested, and the results obtained afibrd stron^vi- 
dence that uniformity of quality is practically attainable, with 
regard to the principle of the process. Prof. Miller considers it to 
be good, and the mode of attaining the result both simple and 
rapid. The nitric acid in the nitrate, in this operation, imparts 
oxygen to tho impurities always present in cast iron, convei-ting 
them into compounds which combine with the sodium, and these 
are removed with the sodium In the slag. The action of the so- 
dium is one of the peculiar features of Beaton's process, and 
gives it an advantage over former methods." 



UANnFACnntE of cast steel and HOUOSENEOCS IROlf. 

In treating puddled steel, raw ateel, and puddled iron, for tho 
production of cast steel and homogeneous iron, the material to be 
treated has usually been at great expense bailed and shingled to 
clear it from the cinder, and subsequently generally rolled into 
bars, cut up in pieces, and remeited. Accormog to an invention 
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cruiie iron or I'cfiiied iro<t i^ <^u^vu y..^,,,^^.. i,.,^ ouuiuu ui utm ^mi>- 
der or other additionAl matter to boil and to come to nature, the 
inal«rial is transferred under treatment from the puddling even 
before the process of balling. By remelting or keeping 8uid the 
mnteriitl, it is caused to separate from the cinder and to attain a 
nniform quality ready to run into ingots. Thus Mr. Gjers luelts 
crude pi^ iron, or refined iron, or recarbonized puddled iron, aad 
works it m the usual way in a puddling furnace, and causes it. 
through the action of rich pure iron cinder or other additional 
niAtCur commonly used when making puddled steel, — such for in- 
stance as raan^nese and salt, — to boil and to come to nature ia 
the manner adopted for making puddled steel or puddled iron. 
At or before the stage called top-boil, juaC before the metal begins 
to thicken and to come to nature, but before the stage when it ia 
fit or ready for balling up, the material under treatment is tapped 
with as much of the cinder as cannot at this period of the process 
be separated. It is transferred into a receptacle, in a reverbero- 
tory fui-nace on Siemens' regeneratjre principle. It may also be 
run on to the open hearth of a reverberatoi-y gas furnace, which 
may be either ou Siemens' regenerative plan, or on the blow-pipe 
plan in whieh gas is used in conjunction with a hot bkst. The 
essential feature of tlie fui'nace to be employed is that it should be 
capable of producing a temperature sufficiently high to melt steel 
or homogeneous iron, and it is also important that the flame should 
be capable of regulation to either an osidizing or a carbonizing 

Here, in the reverberatory fnmaoe, Mr. Gjers allows lie trans- 
ferred metal in a fluid state to remain at rest for a length of time, 
ejcposed to a nentral or to a carbonizing or an oxidizing heat, ac- 
cording as the crude steel metal requires more or less decarboniz- 
ing ; the heat being sufficient to keep it perfectly fluid until the 
metal has thorouglily separated from the cinder, which will Soat 
on the top, and until it has arrived at the recjuisite point of car- 
bonization to form the steel or homogeneous li-on winch may vow 
be tapped into ing'ot moulds. Orthe cindermay first be tapped or 
removed, and other flux (such as oxides of iron and manganese, 
in t!ie shape of pure ores of those metals) may, if necessary, be 
added to assist in decarbonizing and to protect the metal. To the 
metal may be added a certain quantity of either wrought or crude 
Iron, of the shape of spiegel iron or other matter (manganiferous), 
BO as to arrive at the point of carbonization and temper desired. 

As far as possible tae process is regulated so that the transfer- 
ence from the puddling furnace may be made at such a period of 
the coming to nature, as will enable the metal, after having been 
made thoroughly fluid and remained so sufficiently long to decar- 
bonize in the reverbei-atory furnace, to be obtained, without addi- 
tion of malleable iron or ore, at the decree of carbonization de- 
sired. If the proper precautions are t^en to boil and to work 
die iron well in a suitable cinder in the puddling furnace, it will 
generally be pure enough for steel. At the last stage of fluidity, 
whUeitisyetfluidenough toran, andjustwheuit isabouttocon- 
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geal or come to nAtnre, it still conUins about 2 per cent, too 
much carbon. By transferring and exposing it, for 8 or 4 
hours, in the reverberatory furnace in a liquid etate, to a neutral or 
sUglitly oxidising fiame under a cover of oxidizing cinder, thia 



i of carbon gradually works off; and when it is worked 
to the point desired (which mav be ascertained by testing 
samples), itia tapped into ingots. To temper and improve the 



steel or homogeneous iron, in most oases, before tapping the metal, 
a small proportion of manganese in some of its combinatioDS is 
added. 

It has l)een found beneficial to let the metal decarbonize to an 
estent slightly below the desired degree of carbonization of the 
steel or homogeneous iron, and then to improve and recarbonize 
the metal by adding a small proportion of epiegel- iron, amount* 
fng U> about 1 per cent of the whole. The carbon may, in soma 
cases, be partly reduced liy the addition of wrought iron, or, it 
may be, otjier malleable iron, in any form containing less carbon 
Uian the desired steel. In practice, it baa been found advanta- 
geous for this purpose to nialie use of scrap bars, blooms, orballa 
in a heated state, which are e^raduHlly introduced and melted wiUt 
the fluid metal tapped from me puddling fumaoe. 

In some cases, cast steel or homogeneous iron Is made by nsloff 
ordinary puddle balls in combination witli the fluid metal tapped 
from the puddling furnace, for which purpose it is fonnd con- 
venient to partialfy tap or transfer the contents of the puddling 
furnace just before the metal comes to nature, and to allow ono 
half, less or more, of its contents lo run into the reverberator; 
melting furnace. The rest may be allowed to continue working 
in the puddling furnace until it has thorouehly come to nature, 
and has become malleable, and the cinder nas dropped, when it 
may be transferred either by shovels or in lumps and added to th» 
fluid metal previously tapped from the puddling furnace on to 
the hearth of the reverberator; melting furnace. 

The whole of the metal thus mixed, after bein^ thoroughlj 
fluidified and bi'ouffht to the desired point of carbonization in the 
reTerberatory steel-melting furnace, may then be mn into ingots. 
Or four or more puddling furnaces may be employed to one melt- 
ing furnace, and the entire contents of one or several of the pud- 
dling furnaces may bo transferred before the period of coming to 
nature, while yet fluid, and the contents of the remaining furnaces 
may be transferred after the contents have got into nature ; the 
entire contents of the whole of the puddling furnaces may then 
be melted together in the steel-melting furnace. Or the crude 
steel metal, tapped from the puddling furnace at the period 
named, may, particularly when it is desired to treat it in crucibles, 
be run into moulds as flat cakes, which, being broken in pieces, 
may be remelted iu crucibles (or in the reverberatorj furnace), 
in conjunction with malleable iron or with iron oi'e, to form ited. 
^Meckamai' Magtmnt, Aug., 1868. 
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niPBOTSHEKT I» THE KANOFACTDEE OF IROS. 

The following are extracts from a recent patent bj David Stew* 
art, of Kittaniug, Penn., as published in the "Scientific Ameri- 

" My inrention consists In an improved method of treating iron 
as it comes from the blast furnace, or remoited pig iron, to remove 
tlierefvoin the carbon, silica, sulphur, phosphorus, and other im- 
purities which are found in the iron, and which are not removed 
m>m or have been contracted by the iron by the process of re- 
duction fi-om the ore. 

"It is well known that pig iron, or iron from the blast furnace, 
contains a large amount of carbon, which it receives in the process 
of reduction, and which must be more or less completely removed 
in order to produce wrought iron or steel. Carbon has a great 
affinity for oxygen, greater than either carbon or oxygen have for 
iron, and as the union of carbon and oxygen, at a sufficient tern- 
pei'ature to produce combustion, evolves a great amount of heat. 
It follows tliat by mixing oxygen with molten pig iron, the carbon 
]gnite8 with vivid combustion, and is thereby eliminate), while 
Ac increase of heat thereby obtained renders the iron more fluid, 
and obviates the necessity of using other fuel or fire than is fur- 
Dished by the carbon contained in the molten iron. 

" The most impi-oved mode of accomplishing this object, here- 
tofore introduced into practice, is to pour the melted metal from 
the blast furnace into a receiver or vessel through which a stream 
of atmospheric air is forced at sufficient pressure. This, known 
aa the pneumatic process, is attended with the use of very expen- 
sive apparatus and machinery, and, moreover, requires to be 
closely watched, as the operation, if continued too long, injures 
the metal ; besides, it is not effectual in removing the impurities 
other than carbon, such as silicon, sulphur, phosphorus, etc. ; and 
even as respects the removal of the carbon, its operation is not 
always satisfactory, as it is difficult to secure the equal action of 
the oxygen on all the particles of iron in the receiver. My im- 
provement produces a much more satisfactory result, with little or 
no special apparatus, and prodoces immediately from the molten 
pig metal wrought iron, which may be at once taken to the rolls 
and worked in like manuor as iron which has been puddled and 
squeezed. 

" My improvement consists in subjecting molten pig metal or 
iron direct from the blast furnace to the action of oxygen (in any 
convenient shape, as atmospbeiio air, ozone, or other vapor or 
gas containing oxygen), by passing the molten metal in a stream 
or shower, either poured or forced upwards or sideways, so as to 
secure an intimate admixture of the particles of iron with the 
oxygen, or other oxygen -bearing gas or vapor. In order to cany 
tliis into effect, no special apparatus is required; indeed, catm 
manufacturer will probably vary the arrangement of his furnace 
to Buit the mode of accomplishing the desired result which 
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will best suit his conTcoience or the requiremeDts of his bnsi- 

"The melted iron may be run directly out of the tap-hole of 
the blast funiace, or may be first poured out into a pot. It is 
then allowed to run ft-om an elevation of 30 feet, more or less, 
to tbe ground, and by this means the iron is brought into iatiioate 
contact with the air, so that the carbon is rapidly ignited, increas- 
ing the temperature of the metal and its fluidity, and, at the same 
time, carrying off in a great measure the other impuritJea, such as 
silicon, sulphur, and phuspboi'us, which also iguile with the carbon, 
and are thus eliminated. If it is desired to pi'event the metal 
becoming spattered around as it falls, when it reaches the ground, 
it may tra poured through a pipe, cylinder, or tube, open at both 
ends, so as to permit the free passage of the air upwai-ds through 
' the cylinder. This plan bas the advantage of securing a more 
Qniform current of aii*, which will flow upwards through the 
cylinder, in consequence of the rarefaction caused by the heat of 
the metat. A stream or current of atmospheric air, either hot or 
coid, or of ozone, or steam, or a mixture of ao^ of the gases or 
vapors, singly or combined, may be introduced into the cylinder, 
pipe, or tube, through which the metal is poured ; and, if desired, 
pressure may be applied so as to create a stronger current or blast 
up through the cylinder. If it is desired to add any fluxes to the 
iron (or ph^sie it, as the iron-workera t«rm it), this may be done 
before the iron is poured out. The height from wliich the metal 
is caused to fall may be vaded according to the quality of the 
metal, and^also somewhat according to its quantity; as the more 
impure the iron, the greater the height from which it should fall, 
the consequent distance through which it should be exposed to the 
action of the air or other oxygen- bearing gas or vapor; and the 
larger the quantity, the greater the height should be, so as to secure 
the more complete action on the particles of iron. A more com- 
plete separation of the particles of metal may be secured by pour- 
mg it through holes or perforations in a plate or otherwise. In- 
etead of pouring the metal downwards, the same result would be 
produced b^ an upward jet; but the plan above indicated, it is 
believed, will be found the best and simplest in practice. 

" By the means above described, of pouring molten pig metal 
through a cylinder SO feet high, I have produced iron which, 
when neated and passed through tlie squeezers, gave out no cin- 
der, thus showing that the silica hud been nearly if not entirely 
removed, and from which, in the condition in which it passed from 
the muck-bar rolls, it was ready to be worked for any desired 
puipose. So that by my process, wi^ought iron ready for the rolls 
13 produced directly from pig iron by a process requirinof little or 
DO machinery or apparatus, and scarcely any time, and dispensing 
with the ordinary troublesome and tedious processes. 

" I also apply the above mode of purifying ii-on to the man- 
ufacture of semi-steel and steel, the process being the same, 
though a more perfect and longer-continued admixtui-e of air or 
otiier oxygon-bearing gas may be required therefor." 
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FROCESfl FOS CAATtKQ STEEL CIOIEB BIQB FBESSUBB. 

The following is an extract from A. Gal7-Ca.yalat'B patent for 
casting steel under high pressors : — 

*■ It is well known that cast steel mo into moalcU is sabject to 
blister, and is otherwise porous, which defect reduces cousiderably 
ita tougiiaess. In order to give this metal i^ reqaisita tenacitj', 
it is subseauentif reheated and then rolled and hammei'ed. As 
many articles, such as cannon, cannot be treated in this manner, 
I have devised to submit them to a high pressure while in a lii;|uid 
BtAte inclosed in their sand moulds maintained in iron flasks. FoT 
this purpose, ioimediately after running a cannon, I cover hermet- 
icatlj the head by a metalliu cap, by meuns of bolts or other devi- 
ces attached to tiie flask. This cap is fitted in its centre with a 
vertical pipe, and provided with a cocli at its lower extremity, 
while its upper extremity is cioaed by a washer pressed with a 
bolt in such a manner as to act as a safety valve. Before attadi- 
ing the cap at, supposing an incb from, tbe surface of the liquid 
metal, I introduce iu the vertical pipe, and between the cock 
sod the washer a charge of about one quarter of an ounce of 
gunpowder, in the proportion of SO parts of saltpetre and 20 
of charcoal, with no sulphur. On opening the cock this powder 
falls on the metal, ignites, and engenders about one third of a 
cubic foot of gas at 1,400° Cent. These eases exert on the liquid 
metal a pressure which is transmitted through the entire mass, 
thereby condensing tlio same and expelling the bliltcrs. The 
effect thus produced is equivalent to tbe pressure of a head of 
liquid metal 90 feet high, admitting that the capacity between 
the cap and the surface of the metal contains 30 cubic inches. 
By making the flasks sufBciently strong the charges of powder 
may be varied, so as to produce by its ignition a uniform and 
genera] pressure, which is preferable to the partial, irregular, and 
momentary action of a baimnet." 



CHfiOUE DION AND STEEL. 

Iron and Chromium ajuJ Chromium Sieel. — Iron and chromiuni 
may be alloyed in every proportion by heating the mixed oxides 
Strongly under addition of charcoal powder, to effect reduction. 
Frtmy formed an alloy by heating in a blast furnace oxide of 
chronuura and metallic iron, thereby obtaining a product resem- 
bling cast iron. These alloys are generally hard, brittle, with a 
brignt fi-acturo, and crystalline in structure. When they contain 
a large percentage of chromium' they crystallize in long needles. 
They are also less fiisible, not as magnetic, nor so easily attacked 
by acids as iron. The alloy of 95 per cent, iron and 6 per cent. 
chromium is stated to be bard, splitting under the hammer and 
scratching glass. The fracture is very bright, with crystalline 
plates extending across the fractured surface. The alloy of 76.2 
per cent, iron is readily reduced to powder ; its fracture is tin whito. 
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fiuely granular, and crystalline ; that of 50.3 iroo jielda a sotn»- 
what Bpongy bultaa with metallic globules; ita fracture finely 
granular, bright, and ^jish white. The alloy of 25.3 per cent. 
iron is obtained as an imperfectly fused spongy mass, of^lesa co- 
herence than the former, a yellowish-gray wliite color and some- 
what dull lustre. The alloy containiDg 17 per cent, of chromium 
is described by Berthier as almost silver white, fibrous in structure, 
and with diffleultj attacked by acids. That contaioing GO per 
cent, of chromium scratches ghsa better than tangaten steel, and 
almost a.s deeply as the diamond. 

With regard to steel, Berthier found that 1 or 2 per cent, 
of chromium when added to mollen metal communicates hardness 
and the property of tailing a very beautiful damask, without 
diminishing its malleability. Faraday and Stodart examined 
steel containing nearly 3 per cent, of chromium, and found it 
to be as malleable as pure iron and ^ving a very fine damask. 
The damask was removed by polishing, and restored by heat 
without the use of any acid. 

The use of chromate of iron, or chrome ore, for hardening iron, 
has lon^ been known ; but it is only recently that attention has 
been paid to its practical use for this purpose, Uie chrome ores hav- 
ing been almost excIusiFely used for the manufacture of bi-chro- 
inat« of potash for coloring purposes. Late experiments have 
demonstrated its superiority as an alloy fur bardeniuv gtcel, and 
for the manufacture of burglar-proof safes. The chrome-iron 
safes are cast, and are impervious to acids or driUs, and the ma^ 
terial is by far the hardest metal ever discovered. 

These alloys may also bo made with chrome-iron ores, by 
osioga flux to retain the silica and alumina which may be present 
in the ores. A good flux for this purpose Is a mixture of 100 
parts glass (free from lead), and 40 of glass of borax, to lOO of 

The supply of chrome-iron ore in this country is quite ext«D- 
tive; and it is found of superior quality at the Bare Hill, about 6 
miles from BalUmore, in Harford County, and in other parts of 
Baltimore County, and many parts of Chester, Delaware, and 
other counties of Pennsjlvama. — Sdentiflc Ameriean. 



CAKBON !H lEOW. 

It is well known that there are two states in which carbon exists 
in solid iron, — a state of chemical combination with the iron, and 
a state of merely mechanical diffusion through its mass. It is 
also linown that the carbon existing in iron in the last-mentioned 
state is always in the form of graphite. Dr. Phipson has recentjy 
announced to the Academy oT Sciences that be has discovered 
that siiicium also may exist in cast iron, either in a state of com- 
bination, or in a state of diffusion merely, and that, like carbon, 
when merely difl'used through the iron, and not in combination 
therewith, it is always in the graphite form. He adds, what, if 
true, is of.great practical importance, that, upon the condition ot 
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the Blticinm Id any given sample of cast iron, depends, in a Terr 
great degree, tiie practicability of converting that iron into ate^ 
By the Bessemer process. He regards difiosed or uncombined 
Bilicium as the least injurious, stating that while iron containiiig 
as much as 3 or 4 per cent, ol fret silicium can be converted 
into excellent steel oy the Bessemer method, the presence of a 
very ranch Entailer qnanlit^ of combined silicium will either ren- 
der the iron containing it mcapablo of bein^ converted into steel 
by that method at all, or will cause tlie steel produced froio such 
iron to be BO bard and bad as to be quite incapable of bcinj^ 
worked. He promises to publish shortly a full account of Iiia 
method of detei-miuing the condition in which silicium exists in 
iron, with details of his experiments upon the influence of that 
coadiliou upon the results of the iron by the process referred to. 



RECIPES FOR STEEL HATIITO Ti£I0II9 QDALITIE3. 

James R. Bradley and Hoses D. Brown, of Chicago, HI., have 
lately patented the following : — 

" For treating scrap iron or malleable iron of good quality, pro- 
duced by the ordinary processes, and producing therefrom differ^ 
ent kinds of steel, we mclc the scrap or malleable iron in cmcihles, 
adding thereto chemical ingredients of different properties, and 
in different proportions, as follows, to wit: To make shear 
Bteel, to a jmt of 50 pounds, add potash, 1} ounce ; sal-ammoniac, 
li oonco; manganese, i\ ounces; charcoal, 7 ounces; sodiura, 3 
ounces. To make cast steel, to a pot of 50 pounds, add potash, 

salt, 31 ounces; charcoal, 7 ounces. To mate Gerraan steel, to a 
pot of 50 pounds, add potash, li ounce ; sal-aromoniac, li ounce ; 
manganese, 4^ onnces; charcoal, 7 ounces. To make Damascus 
steel, to a pot of 60 pounds, add potash, l\ ounce ; sal-ammoniac, 
11 ounce; manganese, fi ounces; saltpetre, 4 ounces; charcoal, 
7 ounces. To make saw steel, to a pot of 60 pounds, add potash, 
H ounce ; sal-ammoniac, IJ ounce ; manganese, 4i ounces ; char- 
coal, 8i ounces; common salt, 31 ounces; saltpetre, I ounce. To 
make silver steel, to a pot of 50 pounds, add potash, \\ ounce; 
sal-ammoniac, 1| ounce; manganese, 41 ounces; charcoal, 8 
ounces; salt, 3i onnces; alum, 1 ounce. To make file steel, to a 
pot of 50 pounds, add potash, 1 ounce ; sal-ammoniac, 1 ounce ; 
manganese, 4 ounces; cliarcoal, 9 ounces; salt 3^ ounces ; ainm, 
J ounce. To make rifle steel, to a pot of 50 pounds, add potash, 
1 ounce; manganese, 4 ounces; charcoal, 31 onnces; salt, 3 
ounces; alum. — Scientijic American. 



EARDEKnfG OF STBBL. 

According to M. Landiin, notwithstanding what has been said, 
&nd the so-called experience of some practical metallurgists, pure 
water is the best liquid for hardening steel. It is a mist^e to 
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believe, with the ancients, that certiun waters are more Adapted 
to this operation than othere. The only difference lies in uieir 
temperature. 

Mercury has no other property tlian that of being cold, and of 
producing a hardness whicli can be obtained witli water at the 
same temperature. Tallow and oiia, where carbon is one of the 
constituent elements, produce an imperfect hardening, but pre- 
vent a loss of CArbon. When, by over-lieaUng, Bteel haa been 
burned and decarburized, the oils and faltj matters are useful, 
because they give back to the steel a part of the carbon lost in tbe 
fire. Some acids, such as sulphuric, are justly considered as im- 
parting more hai'dncss to steel, by dissolving a film of iron from 
the suiface and exposing the carbon. As for urine, alcohol, 
brandy, and numerous otner liquids extolled by ignorant work- 
men, tliey are not worth as much as water, which has the advan- 
tage of being abundant everywhere, cheap, and adapted to all 
changes of temperature. 



M. Troost advocates the following method of obtaining a very 
pure soft iron, which would be of great utility if oxygen can be 
prepared at a cheap rate on a large scale. He melts cast iron in 
a lime crucible by the oxy-hydrogen flame; when the metal is 
fosed, he increases the proportion of oxygen, and thus bnms 
away the silicon, carton, and sulphur, the slag which is formed 
being absorbed by the crucible ; at the close of the process a 
■ button of very pure metal remains at the bottom of the crucible 



BDTHTEN 3 HTDBACLIC F&OPiXLEB. 

Mr. Isaac Tfewton communicates to the " Journal of the Frank- 
lin Institute " for March, 1868, a paper on this subject, in which 
he compares at length the hyilraulio propeller with tbe ordinary 
screw propeller, showing that the former is much more liable to 
be disabled by aa enemy's shot, that it gives an inferior ma- 
n(Buvring or turning power, affords no advantages in reversing 
power, and is more affected by the motion of the vessel in a sea 
way ; the opposite of all of these has been heretofore claimed for 
the hydraulic propeller. He states the following as the result of 
the official trials: immersed midsection of " Water witch," SiT 
square feet ; horse-power, 777 ; speed, 9.2 knots, — that is, by tlie 
usual calcnlation, 2.8 horse-power are required for e.'uih square 



foot of immersed midsection to give a speed of 10 knots ; eiten- 
"7e experience with our bluff freighting prepelU ' " " 

it 1.8 horse-power per square foot of immei-sed si 



aary for the speed of 10 knots. Hence, the hydraulic propeller in 
Uie " Waterwitch" is, aa a propelling instrument, 36 per cent, less 
efficient than the ordinai-y screw propeller; or, in other words, 1l 
wastes 86 per cent, more power than that method of propulsion. 
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WATEB TELOCIFEDE. 
An ingcniouB application of the principle of the velocipede to 
water loeoniotion has rceentlj been niaae in Parid. A pair of 
hollow water-tight pontoons, about 12 feet Iod^, 10 inches wide 
ID the tliiekest part, and tapered to a point at each end, are 
fasluued toirether about 20 inches apart bj transverse bars near 
the extremities. The eeat is placed in the centre, and is ru^ised on 
iron ixmIs about 2 feet above Uie watev. In fi-ont is the paddle- 
wheel, about 3 feet in dbinetur and 8 inches wide, provided with 
16 floats, the axle turning on stout iron uprig^hts, the rotary mo- 
tion beins obtained from cranks worked by the feet. The vessel 
is eteeied by rudders at edeh of the sterns, moved by lines. If 
moile of light wood the whole has little weight, and may be pro- 
pelled with astonishing rapidity. It was invented by M, Thierry, 
an architect of Paris. 



LOMQ TS. BBORT SPAK BBtDOEa. 

There seems to be a complete change of opinion going on 
with regfti-d to bridges possessing very long spans. As soon aa 
tlio advantages of wrought iron over older materials for constrnc- 
tive purposes were dcmonstivitcd, il was imagined by some, tliat 
all our rivers, over which it was necessary to carry a brido^e, 
would be crossed at a single bound. It is well known now that 
some of the few existing long-span railway bridges could have 
been built in a more economical manner on a different principle. 

Disregarding the somewhat treacherous nature of the material, 
the Jimiw of cast-iron girdei's, especially for railway pui-poses, are 
soon reached ; the arch is not really an exception to this rule, 
unless for light travel, and the real objection to its employment 
on a large scale is the impossibility of affording a sumcient 
amount of rise to enable a curve to be obtained endowed with the 
propei-ty of correct equilibrium. Engineers then beMn to look at 
wrought iron for the accomplishment of their stupendous designs ; 
but, curiously enough, the arch was abandoned at the inlr<5uc- 
tion of the new material, it being generally impracticable to cm- 
ploy this form. The centre spans of the new Blackfriars bridge, 
which ai-o 185 feet across, will, we believe, be the representative 
of the largest example of a wron^ht-iron arch. The horizontal 
girder appeared to offer, especially in the matter of headway, 
considerable advantages over the arch foi-m,and consequently the 
first specimens were instances of that principle. This determined 
its application to the crossing of the Mcnai Straits, which contains 
at present the longest single span of any railway bridge in the 
world. 

There is no question but that the multi-span principle has proved 
itself in point of economy superior to the system of crossing an 
intervening space in one gigantic leap. The whole question 
rests upon the relative economy of piers balanced against snper* 
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Btractni^. A point which bears somewhat favoniblj upon the 
IoDg-sp>in Byatem is, that tho cost of sinking a pier, or even a 
number of piles, is slwiLja an unknown quantity, whereas the 
erection of tbe superstructure can be esiiniat«d to a few pounils. 
It is rarely the latter item that delays the progi'esa of a structure, 
but the former is a common source of vexation anil expense, 
whenever the foundations have to be got in under water. The 
areumeot that tells most strongly against tho long or single span 
prmciple is, that tbe cost of constructing a girder increases in a 
far higher ratio than that of the mere augmentation of its span. 
With piers it is differeat; for, txttrit paribus, the cost of any 
iiumt>er of piers in the same situation will, upon the avei-age, be 
in simple arithmetical progression. 

Across an impassable gorge, a precipitous ravine, or a furious 
torrent, it may be impossible to employ any other than a bridge 
of single spau, and the importance attached to the connection of 
the oppos^e sides must determine whelLer the necessary outlay is 
justihable or otherwise. For the future it may be asserted, judg- 
ing from the data, that short spans will be the rule, long onea tho 
exception. — Mechamea^ Magazine. 



FLAT ABCBE3 tK ENGDIEEIUNO. 

At the Paris Esposition was exhibited the model of a norel 
masonry arch, designed and built by M. Vaudraj, preliminary 
to the construction of a bridge over tlie Seine, in Paris. The 
bridge had to span tlie river esactly over tbe locks of the Canal 
de la Monnaie ; and the necessity, on the one hand, of keeping 
tbo springing of the arch above the lock walls, and, on the other, 
of keeping tbe level of tbe roadway down to the existing level of 
the streets leading to it, confined the rise of tbe arch to a height 
not exceeding 7 feet, while the span had to be nearly 125 feet. The 
possibility of building ao flut an. arch with this spaa of stone 
being questioned, an experimental one fulfilling the required con- 
dilioaswas built. 

The description and general dimensions of the arch are as fol- 
lows : its form is a segment of a circle, of which the chord in 
124 feet, the versed sine 6 feet 11 inches. It is built entirely^ of 
cat stone; tbe number of the voussoii's in each ring is 77, diminish- 
ing in depth from 3 feet? inches at the springing, to 2 foet 8 inches 
at the keystone ; the beds and joints of the voussoirs are dressed 
with the greatest care, ^nd laid in Portland cement; the thickness 
allowed to tbe mortarjoints was three-eio;hths of an inch. Tbe joints 
next the skewback were notflusheduntilafter tbe completion of the 
ring, baving been meantime kept open with fir wedges. The artifi- 
cial abutment is 27 feet in height, 49 feet in mean thickness, and 12 
feet wide, — tbisalso being the widtbof the ai-ch, — built of rubble 
masonry, well bonded together and laid in Portland cement, — 1 
part cement to 3 parts of sand. The arrangement for striking the 
centring was by means of dry sand contained in iron cvlinders, 
— ft method peculiarly well adapted for such a critical ezperi- 
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meat. The xcch woa left to set 4 months ; the centring was then 
eftsod bv allowing the sand to flow regularly from the ovlinders. 
When tlie ercli and centring were Beparata, it was found tJiat the 
crown had come down .6 of an ioch, and the joints of the skew- 
bock had opened on the built abutment side ,007 of an Inch; after 
3 diiys tliQ arch had come down .07 of an inch more. It was then 
loaded with a weight of 360 tons, disposed orer the whole Eoi-face 
of the roadway, the loading occupying 13 days; when complete 
tlie crown was found to have come down .9 of an inch. Since 
then nothing has stiiTed. Tbe arch was afterward tested by a. 
weight of 6 tons being allowed to fall on the roadway vei-tieally 
over tho keystone, from a lieight of H feet; bat no joint opened, 
nor did the ridge sustain tho slightest injury. This proves that 
tbe relative proportions of rise to epaa in large masonry arches to 
which engineers have hitherto limited themselves may be largely 
n-.iuilied; though such structures as tho above will require very 
accurate work and the greatest care in execution. — dp, Eng, and 
Areh. Jow., J<m., 1868. 



MEW HBIBOD OF STRKIKO CEHTBIKQ. 

A method frequently adopted by French engineers for easing 
large centrings from arches on completion of works, is by resting 
the principals of tbe centring upon sand contained in iron cylin- 
ders, from the bottom of which tbe sand is allowed slowly to 
escape. Each principal is supported upon round pi'ops, fitting as 
a piston into a cylinder containing fine, Arv sand. The cjlin3ei-3 
are of sheet iron one-thirty-second of anincn thick, 1 foot high, and 
1 foot in diameter ; about 2 inches from the bottom they are pierced 
with holes about three-fourths of ah inch in diameter, which are 
stopped with common corks. To ease tbe centring tbe corks are 
removed ; tbe sand then escapes through tbe holes, unUI^ cone of 
sand is formed at the base of tbe cylinder; tbe formation of this 
cone arrests the further escape of the sand, and therefore the de- 
scent of the piston, until the cone is swept away, when it re-forms. 
The sweepingis repeated until the piston has descended sufficiently 
to detach the centring from the masonry. By taking care to sweep 
away tbe same cones simultaneously, the lowering of the centring 
can be performed with perfect evenness, and as gradnall.y as may 
be desired, by one-millionth of an inch, if necessary ; whilst, as no 
tbrce is requiied to be usedi the arch is not subjected to the slight- 
est shock during tho operiition. This system was originated by 
M. BcaudcmouUn. — Civ. Bag. andJrch. Jour., Jan., 1368. 



FBE33URE Or THE WIND. 

In the case of roofs and similar stnictures a pressure of from 28 
to 30 pounds per square foot is generally considered by architects 
an ample margin to allow for, and in eiposett situations, as in 
bridges, 40 to M pounds. Many of the earher suspension bridges 
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were broken down bj the nlncl, it throwing them into a Btftte of 

undulation to the extent of 4 or 5 feet. Scientific and judicious 
bracing has been found a sufficient remedy ia ordinary cases. The 
engineer of the bridge over the Menai Straits considei'ed the wind 
pressure on this large tubular structure as .i trifle, not mora likely 
to be felt than in o. well-made chimney. Though bridges may not 
be injured by the wind, railroad trains passings over them have 
met with serious accidents from this cause. A train on the Mid- 
land Railway, in France, consisting of 7 carriages, had 3 of its 
carriages overturned, while running on a straight piece of line at 
the rate of 20 miles an hour; the wind was north-west, nearly 
perpendicular to the line of the route. The weight of the car waa 
7 tons, its moment of resistance 5 tons, the surface exposed to the 
force of the wind 150 square feet, and the lateral pressure required 
for its equilibrium 39 pounds per square foot. On tlie same train 
a luggage van, weighing 7} tons, with a surface exposed of only 
110 square feet, was not overturned, requiring a force of 62 pounds 
to overthrow it. In ease a train was running round a sharp 
curve, with the wind blowing fram the centre to the circumference 
of the arc, this addition to the centrifugal foi-ce might cause aa 
overturn with a less high wind. — Cie. Eng. and Arch. Jour., 1868. 



The common practice of road-making in this country, says the 
" Railway Times," is one of waste and utter want of economy in 
every respect. The process is something like this: the upper 
soil is removed, and coarse gravel or broken stone supplied to 
bring up the grade, and the. road ia then left to be worn down 
smooth by passing teams and carriages. Think what a waste of 
power is thus involved, what an immense and useless wear of ve- 
hicles, what loss of time, and what amount of general discomfort. 
Drainage is seldom thought of, and during the wet seasons, and 
especially when the frost is coming out of the ground, the roads 
are nearly impassable. The common remedy lor all this is to pile 
on more gravel or broken stone, and then again commences the 
destruction of wheels. This useless tax to the owners of horses 
and vehicles could nearly all be prevented if the roads were prop- 
erly made, drained, and cared for. Proper drainage is the first 
essential ; then the road dressed with gravel or stone should tie 
formed and rolled into proper form to shed water, — a very slight 
incline to either side is all uat is necessary, — and then you have a 
road that is easy to horses, and the load is carried with half the 
power that is expended in hauling over many of the roads in our 
suburban towns. Less gravel or broken stone, but more care that 
it is kept in place and smooth, is what is required. In England 
and France they are using powerful steam rollers with beneficial 
results. 

A London paper describes the process thus : " The road is first 
prepared by.bemg loosened with pickaxes, then covered with the 
ordinary broken granite. Above this a dressing of sand is laid ; 
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die whole Is then watered. An Immense roller is propelled by 
■team, and moved alowly over the prepared eurf&ce. It exerts a 
pressure of 28 tons, ana the result is that in an unosnally short 
time B. firm and compact Macadnmized road is formed, so smootli 
that the lightest vohicies niiiy be immediatelj diiven orer it with- 
out fear of injui'ing the springs. The engine works almost with- 
out noise, and appeal's to consume nearly all its own smoke.'' 

Daily care is required, for a while, to pi'event the forming of 
ruts; as soon as the ruts appear they should be filled and tlien 
rolled over again. This costs something, but the eventual or re- 
sultant cost is less, both to the town authorities and those who uss 
the roads, than is that of our present system. A smooth and even 
■urface is nearly as important on common roada as it is on the 
railway. The science of I'oad-making is simple enough, but our 
people almost always fail in it. Once properly construeled and 
dniinod, our common roads could be kept in good working order 
for a tithe of wJiat it now costs. The use of the steam roller siio- 
pliQes the matter vei-y much, and probably before long it will be 
freely used in nearly all our larger towns. — ScUntifi/: American, 



STREET RAILWAYS. 

Mr. Thorold read a paper, at the last meeting of the British As- 
sociation, giving a description of an auxiliary railway invented by 
hira for the purpose of utilizing turnpike roads and highways and 
the sti'eets of towns. Mr. Tliorold remarked that this railway 
would only require a single rail, which he proposed should be laid 
on one side of the road, out of the way of the ordinary traffic. An 
arrangement of grooved wheels under the centre of the engine 
and carnages, so constructed that they will be capable of mairi' 
ttuning their grip upon curves of 20 feet radius, gives the vehicles 
the power of turnmg corners with the greatest facility. The 
inventor thinks his principle peculiarly adapted to locomotion 
through new countries, and for passing through ravines, or up 
and down the sides of mountains up any gradient not exceeding 1 
in 12. He proposed to propel the carriages by steam-traction en- 
gines, although they might also be drawn by elephants, horses, 
or other beasts of burden. The adhesion of the traction wheels 
could be regulated to any weight, and by the application of a 
special apparatus the engine might bo made to lift the traction 
wheels out of a soft place. The cost of the new railway would be 
about £500 per mile. 

In Bright's patent tramway, instead of the ordinary tramway 
£ange, the rail is inclined, and the wheels of the carriage are ta- 
pered so as to fit the bevel of the rail. Among the alleged ad- 
vantages of (his method are the facilities affordenfor the carriages 
quitting the rail and again coming on to it (a portion of the wheel 
being flat.and adapted to road travelling), and the ease with which 
ordinary carriages may cross the roaa, the slight inclination of 
which presents no serious obstruction to a vehicle. 

The mvention of the application of vulcanized India-rubber to 
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tbo tirea of road steamers forms tiie grestei>t step which htu ever 
been made in the use of steam on cooiinon roads. It completely 
s the two fatal difficulties which liave hitherto barred the 



way to the use of traction enzines, — namely, the mutual deetruc- 
tion of the traction engiue and. the roada. The India-rubber tires, 
iDterposing a soil and elastic cushion between the two, effectually 
protect them both from every jar and jolt, — in fact, as much so 
as if the engine were ti'aTelliog over a tramway of India-i'ubl>er, 



A. KAn, OF BBSSSMEB STEEL. 

In the early part of the year 18S7, a steel bloom was made by 
melting in crucibles Bessemer metat with spiegeleisen. This 
bloom was rolled into a double-headed rail, and in the spring of 
1857 it was laid down at Derby station. On the 21st of Decem- 
ber, 1867, 10 years and 6 mouths after it had been laid down, ft 
was reported to be apparently little the worse for wear. Now the 
wear amounted to, on an average, 250 tr^ns passing over it daily, 
snd a hbe number of transits of engines and tenders. Reckon- 
ing now the weight of each train at 100 tons average, and that of 
engines and tenders at 20 tons, we have an amount of 30,000 tons 
per diem passing over this riul, and this continued for, say 800 
days per annum, lOi years, gives a total of 94,500,000 tons, How 
on the Canadian railways the iron rails are worn out by a trafQo 
ranging from 4 millions to 30 millions of tons, according to thd 
quality of the iron rails. The Derby I'ail, therefore, of Bessemer 
steel, has alrea^ sustained more than tbi-ee times the amount of 
trafSe which sumoea to destroy the best iron rails, and, in spite of 
this, it is still " apparently little the worse for wear.". The op- 
ponents of steel rails will argue, no doubt, that this rail is an ex- 
ception, and was better than other Bessemer steel raii^, beoause- 
the metal was remelted. Such, however, is not the fact, for steel 
is always more or less deteriorated by remelting; and the rail 
ends from Bessemer steel rails, made at Crewe, and therefore, of 
course, the rails themselves, are of as good and as durable a 
quality of steel as this Derby rail. — Sobai Muhel. 



WEST SroE ELEVATED E4ILWAT. 

As has been before noted in our columns, the seclJon now com- 
pleted, running between the Battery and Greenwich Street, was 
built as an experiment, to test the practicability of the plan. On 
Thursday, the legislative Commissioners ana Governor Fenton 
examined the iiiitway, and expressed their entire approval of ita 
mode of working. 

The road is alraut one-half mile in length, is 14 feet in the 
clear' above Mreet level, and is supported by cast-iron pillars 
placed from 20 to 40 feet apart. An endless wii-e cable of three- 
qnarters inch diameter, carrying with it a series of small truck» 
eveiy 50 yards, is put in motion by steam-power below groond. 
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Diiilwivj bctweeD the eTtreme stations. Motion Is imparted to the 
car oil biiiiging n projecting lip below the carfloorin contact vith 
tho fitviniy moving tinicks, but bj means of n series of leafed 
elliptic sjjringH, having India-rnbbev buffei-a between each, there 
is l:tT less shock at stiirting than is expeiienced in onliniiry horse- 
cars, bring liurdly percept i I >lo. The car can be stopped at any 
time iiy releasing tho truck and applying tlie brake. The rails 
ore "f tlio onl in ary pattern used on steam roada, and Iheir wheels 
flanged, <in tliat no aiiprcliensiun need be felt of the carx leaving 
tho track. To make assurance doably sure, each end of the car 
is provided with an extra axle and guide-wheels with safely* 
flanges. The speed attained on Friday was from ten to fifteen 
miles per hour. The projectors propose making the wiro oable 
larger, so that the rate can be considerably increased ; other 
minor alloritions and improvements, which the trials have sug- 
gested, will also be introduced, — SciaUiJie Ajneriean. 



XHQHTEERIKa ITEMS. 

Mont-Cenit Raiheay. — On April 20, an engine, with a load of 

26 tons, made the trip from St, Michel to Susa, returning the fol- 
lowing day. On theSSd, another engine made the double tiip 
fVom St. Michel to Susa and back, 96 miles, on tlie same day, 
running the 48 miles in &i hours, including an hour of stoppages 
on the road. The average running speed was about 12 miles 
an hour. Whether tho '* grip " of the horizontal br.ike wlieels ol 
the Mont Cenis Kailway will be seriously afl'eoted in winter by the 
hard frosts remains to be proved ; but in summer Mr. Fell's 
railway transpoils one in a far pleasanter manner over Mont 
Cenis than the diligence. Sis hours and 20 francs a head are 
saved by it, to say nothing of the greater comfort and less fa- 

Pacijic Railroad. — On the 18th of April the rails of the Pacific 
Kailroad were laid across tiio Rocky Mountain summit of the line, 
a point about 8,240 feet above the level of the sea, the highest 
point reached by any railroad in the world. 

Buez Canal. — In the month ending March 15, 1868, the extrac- 
tion of earth amounted to l,G54,tj30 cubic metres, considerably 
more than the amount removed in January and Februai^, The 
quantity remaining to be extracted is about 36.000,000 cubic 
metres. As the extraction is progressively increasing, it is gen- 
erally believed that the canal will be finished in 1869, In Peb- 
niary, 1868. it was opened for vessels of light draft, and a French 
and Greek schooner passed througli from the Mediterranean to 
the Ited Sea. In Januaiy, 1867, the receipts for conveying mer- 
chandise and passengei-3 from sea to sea were 47,664 francs ; in 
Jannary, 1868, 197,317 francs, — showing a great and steady io- 
crease. Tlie last number of the "Isthme de Suez" journal givea 
details of the works, which ai-e being prosecuted with sDch vigor 
that the directors persist in affirmingthatthe canal will be finished 
in 1869, The transit is becoming more and more developed, and 
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iVom January 4tU to February 7th, 137 batgea of inerchnndise 
passed from one sea to the other. On February 6th tliere were 
at Port Said 4 three-masters and 3 biigs occupied in land- 
ing large cargoes of coal. The receipts in 1867 amounted to 
1,292,822 francs. The first quailers gave 250,000 francs, and the 
fourth 474,000 fraucs. The transit continued to be active in Jan- 
nary, 1868. 

LoTidon Undergrmind RaUieay. — The engines are of the usual 
foroi, but are so arranged that the exhaust may, at will, be turned 
into the tank iiistead of the chimney, and that the furnace may at 
a moment's notice be shut up ak'-tight. The road is not a contin- 
uous tunnel, but a series of alternate tunnels and open cuttings. 
In the open eutUng the engines are run as on any other road, but 
as soon as a tunnel is I'eaened, the exhaust is turned into the tank, 
the Sre-box shut tight, and the engine run through by the accu- 
mulated beat in the furnace and boiler. The coat of this road 
was about $4,000,000 per mile. — Franklin Jowmal. 



BDEZ CANAL. 
The line of the Suez ship canal, as determined by the comn^s- 
riou of engineers, runs nearly oorth and south, from Port Said, on 
the Mediterranean, to Suez, at the head of the Red Sea, a distance 
of 100 miles. The width at the water line will be 330 feet, with 
a unifoiTU depth of 26 feet. The alignment is veiy favorable, 
tiiere being but 8 curves; the shortest radius is 6,6C6 feet, witii 
an angle of 143 degrees. For nearly three-quarters of the dis- 
tance the canal will be dredged tlirough a line of shallow lakes, 
some of them containing brackish water,' filtered in from the sea, 
and others being at present dry, indicating the locality of former 
lakes. The intervening strips of laud are parts of the great 
desert, an arid, desolate waste, with nothing to sustain animal or 
vegetable life. To supply the fresh water necessary for the men 
and steam engines, an old canal at Gassassine was extended to a 
point on the line of the ship canal midway between Port Said 
and Suez; the length of this fresh-water canal is 30 miles, the 
width at the watei- line 66 feet, the depth 6 feet, and the fall 
about 2 inches per mile ; its direction is nearly east, and it comes 
in at right angles to the ship canal at a point now called Ismailla. 
From Ismailla, the water is forced by steam through 2 caiit-iron 
pipes to Port Said, a distance of 50 miles, to the ftn»mnt of 54,000 
cubic feet of water per day; these pipes are tapped at such parts 



branch canal takes off the water.soutliward to Suez, 58 miles, 
this \\Aj drinkable water is furnished from the Nile along the 
whole route, whereas formerly it had to be brought from Cairo, 
across the country by railroad, a distance of 90 miles. It is by 
the last-mentioned canal that water communication has l>ecn 
opened between the two seas, and not through the ship ciimil 
proper, as the public have been led to believe. Tl>e northern cud 
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of the Btiip canal, bowever, fVom Fort Said to Ismailia is snf- 
flclentlj ailvaaced to allow the passage of boati drawing 6 feet 
of water. 

The whole extent of the isthmns ia covered with marine sheila, 
Bimilar to those now found in the neighboring seaa, indicating 
that at a comparatively recent geological penod the salt water 
stood at a higher level than It now does, and that the iBthmas, as 
aach, did not then exist. There is a remarkable depression in this 
nectc of land, as now seen, and through this depression or valley 
the canal will be constructed. Port Said is in latitude 31" 16* N., 
longitude 32°, IS* E. This point was selected because the line of 
33 feet soundings was nearer to the beach than elsewhere 
alonv the coast, being onlj about 2 miles from the shore. The 
beach, in all this region, is merely a narrow strip of sand, 1 or 
SOD yards wide, inside of which are numerous shallow lakes, or 
more siilt marshes, some of great extent. 

Throuffb one of these sfaalTow lakes, called Menzaleh, the canal 
will be du^ for nearly 30 miles ) at the end of this is Lake Bailah, 
about 8 miles in extent as crossed by the canal, and at the south- 
ern side of this is the highest point of land in the whole line. The 
extreme width of this ridge, called El Guisr, is about 10 miles, 
with a summit 61 feet above the sea level, which, added to 26 
feet, the depth of the canal, will require a cutting of 87 feet. On 
the southern side of El Guisr is Lake Timsah, through which the 
canal will be dredged for about 5 miies ; it tiien crosses the rid^ 
of Serapeum, about 8 miles in width, with a maximum cut of 61 
feet. After this, proceeding southward, the line strikes the im- 
mense basin of the Bitter Lakes, where the level is, in many 
E laces, as great as will be required, and where comparatively 
ttle work will have to be done for 23 miles. This depressioQ 
is bounded on the south by the ridge of Chalouf, about 6 miles 
wide, where there must be a cutting 55 feet deep for a short 
distance. Between Chalouf and the Red Sea is the plain of Suez, 
10 miles in extent, as crossed by the canal, and elevated only a 
few feet above tlie sea level. 

The construction of the entrance to the canal at the Suez end 
presents no gi'cat en^neering obstacle ; the head of the Red Sea 
is BO completely land-lockea as never to be troubled with a very 
heavy swell, and there is no current at all ; so that it will only be 
necessary to dredge out a channel into deep water. 

At Port Said there will be more difficulty ; the harbor there will 
be formed of 2 jetties or piers, the western one extending into 
the sea about 21 miles in a north- north- east direction ; the other 
pier will extend a little more than IJ miles in a direction nearly 
north ; a triangular area of 675 acres between the two, forming 
an outer harbor, will be dredged to a depth of 30 feet. 

The piers were comroeneedwith stone, but are now constructed 
of a conci-ete made of hydraulic lime from France and the sand 
in the harbor, about 715 pounds of lime to 37 cubic feet of sand; 
after having been submerged a few months the concrete becomes 
nearly as hard as granite ; the interstices are filled by sand brought 
by the current from the west, thus fonning a solid mass, which 
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pTomiscB to stand for all time. From 1859 to 1663, tfao work waa 
done principally by Fellahs or native Egyptians; but they did 
compai-alively little work, and the wilhdrawul of 2Q,0D0 to 30,000 
men fi'ooi the aeiiciiltural force of the country caused a gcncri^ 
derangemeDt of affairs and greatly diminished tbe amount of 
taxes I'eceived ; the jealousy of Englnnd also introduced variooa 
complications and delays. Steam machineiy now takes tbe place 
of the Fellahs, and with great success; the engineers agree to 
have the e^Ecavations finished in 18G9, receiving a large bonus if 
completed before tlie end of that year, and incurrino; a heavy 
penalty for each month of delay beyond the time specified. The 
principal instrument employed is a largo dredging machine, with 
iron buckets fastened to an endless chain revolving over 2 
dniras ; one at the end of a long movable arm, to regulate the 
depth at which tlie buckets shall work, and the other at the top of 
a heavy frame-work of iron in the centre of the body or Imll of 
the machine. The largest machines have the hull 110 feet long 
by 27 broad, with the axis of the upper drum 48 feet above tbe 
water; their capacitor is equal to 2,^10 cubic yards per day of 12 
uninterrupted working hours ; their engines are of 75 horse- 

Kwer. The material excavated is eitfier conveyed in steam 
rges to deep water, or is discharged bj long spouts on each 
side of the canal, where it arranges itself m gentle slopes, being 
swept along by a cuiTent of water; by the latter method 2W 
cubic yards of material can be disposed of for each lineal yard of 
canal. Where tbe land is ao as to bring the barges too low for 
tlie use of the spouts, an inclined plane or travelling elevator ia 
used. These three methods will bo empluyedfor digging all those 
portions of the canal where the earth is not moro than 6 ieet above 
the water line, amounting to a total distance of about 76 miles. 
The quantities to be moved are about 7,000,(K)0 cubic yards by the 
elevators, 13,000,01)0 by tlie barges, and S5,O0O,O0O by the spouta, 
—in all, 55,000,000 cubic yards. 

Where the cutting exceeds 6 feet, the preliminary work must 
be done by hand lalxir before tbe dredges can be made available. 
At the deep cut of El Guisr the Fellahs were employed for 3 
yeais; the work is now going on by means of locomotives draw- 
ing cars loaded by hand. The hand labor is done by Arabs, Egyp- 
tians, and Syrians ; the masons, carpenters, and machinists are 
mainly Italians, Austnans, and Dalmatians ; the men employed 
on the dredges are mostly Greeks ; tlie engineers, clerks, cashiers, 
and chief artisans are nearly all French. 

The moi'tality among the workmen Is about 1} per cent. About 
one-third of the total amount of excavation to be done is now ac- 
complished, and there is every prospect of the completion of the 
canal in 1869. By means of the nan-oiv channel through the 
ridge at 'El Guisr, there is salt-water communication from Fort 
Said to Lake Timsah, and thence by tbe fresh-water canal to 

The objections ui^d against tbe practicability of the canal are 
now found to be almost wholly without foundation. So little 
does the drilling of the sand in the desert amount to, that tli« 
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chief engtn«er declitres that with one of his dredges he can keep 
the chnnuel clear, and iDaiatain the full depth of water tfaronghoat 
tbe whole length of the canal. The mud from the Nile, which 
it was fenrod would SU up any harbor at the MediCen'anean en- 
trance, hiis made do deposit at Foil Said during tbe pn^t 6 
veara, this being now one of the best harbors on the Egyptian or 
Syrian coast, allowing vesseta drawing 15 feet to mn in, in any 
weather. 

This canal, when completed, is almost certain to change the 
direction of the greater jiart of tbe shipments between Europe and 
the East Indies, and must ka^e a marked influence on the trade 
of tbe United States with India and China. The company an 
allowed to charge 10 francs per ton on all vessels passing tbrougli 
the canal ; and, if tlie amount of tonnao^e which now doubles the 
Cape of Good Hope should be diverted into this channel, it will 
prove a great financial success. — Joumal of ^rankim Institute, 
April, Mag, and Jwte, 1868. 



ILLINOIS AMD HT. LOCIS BRIDOE. 

According to the report of Mr, J, B. Eads, Engineer-in-Chief, 
of which a review is published in the " Journal of the Franklin 
Institute," for September, 1868, tbe method adopted in this bridge 
is the one employed by Sternberg for the great ribbed arch over 
the Rhine, at Coblentz. The problem involved in the considera- 
tion of an arched rib Is one of peculiar difficulty, especially when 
the rib is neither hinged at the crown nor abuUuents. Some mod- 
ifications were neceasai^ in the method of Sternberg, who treated 
the centre line of tiie arch as a parabola, and aLso considered the 
arch as hinged at the skewbacliS. In the St. Louis bridge the 
ends were considered fixed at tbe piers, which reduced the com- 
puted deflections caused by the load under the hinged condition, 
allowing of a reduction of tbe weight of tbe material, provided a 
short distance from each end was strengthened. This last pro- 
Tiaion was required fi-ora the fact that, with fixed ends, tbe defieo- 
tions were greater near the abutments than when tbe ends were 
hinged, and also because tbe effects from change of temperature 
were increased. 

The ribs are formed from S circular flanges, sepai'ated about 
9 feet from each other by a system of triangular bracing. In this 
not only lies the caiTying system, but it alsocontains the provision 
for counter-bracing, the spandril filling merely serving to support 
the roadway. The arch, thei'efore, acts in the double capacity of 
a rib under direct compression, and a beam under a tr-.insverse 
load, and the strains at each point are the resultants of the strains 
arising from the direct compressive action of the load, and from 
its bending action. The plan adopted conaista of S caslrsteel 
arches of 500 feet spaa. 
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SOOTHPOBT FIER. 

This pier, capable of e t n^ ae re strains from wind and 
water, as experience has p d apable of sustaining a load of 
35 tons lor each baj — i 600 fe t 1 ng and 15 wide, with ap- 
proaches, tool-house, et , — wis con tructed for $46,59S. The 
entire number of piles, 237, were sunk in the apace of 6 weeks, 
in a location where work could be prosecuted only at low tide. 

The methods for sinking the iron piles were as follows: The 
lower ends of the piles were provided with circular diaka, 1) feet 
in diameter, on which projections or cutters were cast, and 
through which, at the centre, passed a pipe delivering water from 
iL. . — — 1 ^ of 6C "" ~- "" 



u>c K^gnliir maina under a pressure of 50 pounds to the aqnaro 
inch. The pile was supported and lowered, as necessary, by a 
smalt piling machine, and a rotary reciprocikting motion being 
"pvcn, the sand, etc., was loosened from beneath and carried away 
>y the stream of water. The water bein^ stopped, the pile set- 
tled, BO as to sustain 12 tons, without movmg, in 6 minutes. 



r; 



NEW 

Bridge at Niagara FaUi. — They are building a new suspension 
bridge at Niagara close to the Falls, for carnages and foot pas- 
sengers. On the American side the towers are within a few hun- 
dred feet of the Falls, and the cables are already swung across 
to corresponding towers close to the Clifton House. In some re- 
spects this bridge is more remarkable than the otJier. In length 
it exceeds it 450 feet, being 1,250 feet in the span. The towers 
are 105 feet high, and are built 13} feet apart. Unlike the heavy 
stone coiuains of the lower bridge, they are light wooded trestles, 
28 feet squai-e at the base and tapering to the top. 'Wlhen finished 
they will be roofed and weather-boarded. 

The bridge will be sustained by 2 cables, which were swung 
last winter when the ice filled the river below the Falls. The 
lower bridge is sustained by 4 cables. Those of the new bridge 
are composed of 7 sti'ands of twisted steel wire, each measuring 
2§ inches in diameter, which form a cable about 9 inches tbiclc. 
The ends are fastened by the new shackles invented by Mr. 
Hewlett, of Ni^ara, in a manner very different from that 
formerly adopted. The strands of the cable are untwisted at the 
ends, and hang separately from the tops of the towers. Each is 
secured to a separate shackle, which looks something like a pulley 
witli a fixed wheel. These are grooved so as to hold the cable by 
means of friction, independent of the fastening at the ends, if 
necesanry. The shackles are of various lengths, so as to divide 
the strain as much as possible, and are aecnred to a base firmly 
planted in beds of masonry 18 feet square. This will probably 
hold the weight of the bridge against any ordinary pressure ; and 
unless the slight towers are racked and weakened by the lateral 
motion caused by the high winds of the wintia' season, it will 
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probably last as lon^ ai tbe other. The inside tneasurement of 
the bi-iiij;e willbelOI'eetin the clear. Publicly openedjao. 2, 1869. 

Tht A'ashfilU Sutpetuion Bridge. — Tho floor of tliU bridge over 
the Cumberland Hivt^r, Tennessee, connecting Nashville and Edge- 
field, to repliice one destroyed during the war, is about 100 feet 
above low-iviiter mark. It has a carriiige-way with a foot-path on 
each side. Two cables, 8 inches in diameter, support the struc- 
ture, the span being 650 feet and the roailwair bein^ 28 feet 2 
inches wide. At tlie noith end it is slightly higber Oiaa at the 
other. It was built under the direction uud Eupeiintendence of 
W. F. Foster, C. E. 

Bridge over the Mrriey. — One of the finest railway bridges in 
Great Britain lias just been thrown acvoss the Mersey River, at 
Runcom. Il is a girder bridge 1,000 feet lung, and is supported 
on atone piers rising 7J fuet above bigh-water mark. The sjiaa 
of each division is 3i7 feet, and tliere are 97 arches, each ot 60 
feet span. By tlie completion of this bridge the distance between 
London and Liverpool is shortened by 16 miles. The cost of the 
structure was about $1,250,000. 

Bridge over Sakonk Siver. — The Boston and Providence Kail- 
road are consti-ucling a bridge from India Point, over the Seekonk 
Eiver, on a plan whifh pinbriices some new features. The whole 
length of lie bridge is 876 feet, and the supports ia the river are 
iron cylinders filled with wooden piles and concrete. Six of these 
cyliiiilers are 6 feet in diameter, and contain 12 piles, which 
wei-o driven into the mud 40 feet, the cylinders being sunk 10 
feet. Iron cylinders filled with concrete have been used before, 
but diiving piles within them, and the combining of wood and 
concrete, is a new experiment. 

Pr(ij«ci«iZ«wSndi;e.— Under this name, Mr. Liscom, of Bos- 
ton, bas constructed a bridge by which he claims that he can span 
streams or ntvines 2oO feet wide, without using in the process of 
construction any piers or supports below, or suspensory chains 
above, and doing away with braces and stiingers. By weighting 
Uie shore end properly, he projects forward his bridge, gradually 
extending it and adding corrasponding shore weights, till the 
structure meets a similar projection in mid-stream from the other 
side. He states that he has built, at a smalt expense, several 
bridges on this plan, which apparently sustained the weight in a 
satisfactoi'v manner. A stream of 200 feet in width would require 
260 feet ot bridge. Many bridges, constructed on this principle, 
are thrown across chasms in the Himalaya mountains, and in 
India, where any support from below, during or after the construc- 
tion, would have been impossible. 

Proposed Railroad Snapention Bridge acroes Oie Hudson River. — 
The precise locality has not yet been determined, but it will be 
somewhere between Verplauck's Point and Buttermilk Falls. The 

E reposed bridge is one link in the railway intended to connect the 
rie road with railroads on the east side of the river. The road 
will run from Turner's on the Erie Railroad, to Derby in Connect- 
icut. 
The following are some of the dimensions of the proposed 
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bridge: Clear apan, 1,600 feet; leDgth of bridee between tb« 
towers, 1,665 feet; total length, including approaches, 2,499 feet; 
height of bridge above high water, 165 feet; hei^t of towers 
above the water, 280 feet; workiag safe load for the railroad 
lines, 2,400 tons ; working safe load for the highways, 2,880 tons ; 
total safe load for the brido^e, 5.280 tons ; load that would break 
the bridge, 25,171 tons; milea of steel wire in cables, T0,SO2; total 
weight of iron and steel in the bridge, 17,005 tons ; total amount 
of masoDi^, 58,084^ cubic yards; tolkl suspended weights, 9,651 
tons. 

There will be 20 cables in 4 systems; each cable will be 14 
inches in diameter. The bridge will carry at one time SSpassen- 
ger-cars ; it would carry aafely 34,660 people and 60 locomotives, 
if they could be placed upon it at once ; 18,000 people and 53 loco- 
motives would fill it. From the dtmcnaloDS given above, it will 
be seen that this bridge will be longer than any one yet built on 
the continent, though a span of 1,610 feet is projected in the 
bridge undertaken to be built across the St. Lawrencd at Quebec. 
— Scientijie Ameriean. 

Fraax Jo*eph Bridge al Prague. — This is built on the ri^d sus- 
pension principle of Mr. R. M. Ordish, of Westminster, England. 
Itwaaformallyopened June21, 1868. About a month before the 
opening it was t«st«d in the following manner: The foot-pathi 
-were loaded with bricks, 80 pounds per superficial foot. While 
this load was on, a double line of vehicles, eai;h loaded with 4 tons 
of old rails, was driven on to the bridge, remaining there for about 
10 minutes. The total deflection obtained with the bricks and the 
moving load was 7} inches, the calculated deflection having been 
8 inches. After moving the loads a permanent set of seven-eighths 
of an inch was registered, the test giving entire satisfaction. The 
bridire is 820 feet long between abutments, and 32 feet wide. The 
total cost was £57.000. 

SaUroad Bridge acrone the MUtUaippi. — On the 7th of Novem- 
ber the formal opening of the Quincy (111.) Railroad Bridge across 
the Mississippi River took place, making an unbroken railway 
line from the East, via Chicago, to Kansas City on the Missouri. 
When tliG bridge al this place shall be finished the through line 
will penetrate the heart of Kansas, We copy from the " Chicago 
Railway Review " the following description of the bridge : — 

" The first stone was laid Sept. 25, 1SG7, the last Aug. 5, 1866. 
Its total leogth, including embankments, from the Chicago, Bur- 
lington, and Quincy to the St. Joseph Railroad tracks, is about 2 
miles. The draw portion of the bridge spanning the main chan- 
nel of the river consists of 2 spans of 160 feet each ; and the main 
bridge consists, otherwise, of 2 spans of 250 feet, 3 of 200. and 11 
of 167 each, — making a total, with the mason work, of 3.260 feet. 
The embankments and trestle-work between are 1,400 feet in 
length; Bay Bridge. 613 feet; 1 draw, 190 feet long; and 4 spans 
of 85 feet each. The bridge is elevated 10 feet above high-water 
mark, and 20 feet above low-water mark, on stone piers. The 
masonry and foundations are the work of the Bridge Company, 
under the direction of the Chief Engineer. The supei-structure is 
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of iron, on the Pratt truss principle. Every piece of wrought iron 
in the lies, linlis, bolta, etc., was tested in a lij'diaulic press up to 
23,600 pounds to the square iucii, nnd atruclc with a hfLinmer, 
while undur tmision, bel'oi'e being uncd in the bridge. Theoreti- 
cail.v, tlie strengtli befure tbo effeHof the Io»d becomes apparent 
in Htrettibinj; is ^8,000 pounds to the squnra inch; while the utti- 
mut« strengtli is 60,000 pounds to the square inch. Tho bridge is 
BO proportioned tliat a train of 2 locomotivea and the bettriest 
i>ei$cht cars stmin the iron only about 7,500 pounds to dio inch." 

The testa made wcie these : — 

Tliree of the heaviest locomotives were coupled and placed at 
rest centrnlly upon the span 250 feet long, and the deflection or 
ylelOing of bridge very a(*urittely observed by means of instru- 
ments. The total weight of tlie load wna 300,000 pounds, and the 
maximum deflection at the centre of the span was 2.4223 inches, 
bein* one-sixleenth of an inch less than the deflection previously 
calculated. 

Tho Bam^ load was then placed upon a span 157 feet long, and 
a deflection produced of 1,375 inches, whicli varied but little from 
the result of previous calculations. 

The 3 locomotives, sUll conpled, were then run over the 157 
feet span several times, at rates of speed varying from 10 to 16 
miles per hour. The deflection produced yrna 1.4(X> inches, being 
an increase of only 3. 1 inches over the deflection while at rest. 
Probably no severer strain tliau the above will ever be applied to 
tbe bridge in actual use. In each case, on the removal of the 
load, tbe bridge at once resumed its previous form. 

The strain applied to-day was 5,100 pounds to the square inch 
of wrought iron, and 5,800 pounds per square inch of c;ist iron. 

On the 157 feet span, the strain applied was 9,000 pounds to the 
square inch on the wrought iron, and 10,200 pounds to the square 
inch on cast, being about one-quarter more than the strain pro- 
duced by the pa'^sage of the heaviest freight trains. All the 
wrought iron had been tested before being used by a strain of 
23,000 pounds per square inch. Specimens of the wrought iron 
which were subjected to the ultimate strain broke only at from 
60,000 to 80,000 pounds per square inch. Tbe total cost of the 
Btructure was ¥1,500,000. — Scientific Ameriacm. 



THE LIFE OF IROM BRIDQEB. 

It may be assumed that a wrought>iron girder-bridge, subjected 
at intervals to a dynamical load not exceeding the fouitli part of 
its powers of ultimate i-esistance, will be safe for traffic for a pe- 
riod of 328 yeara. Tliia assumption is based upon the proviso 
that the successive alternations of strain and repose should not be 
repeated more than 1(» times during the same day. With the 
exception of some country lines and rural branch railways, the 
number of trains of every dcsciiplion passing over bridges in 24 
hours considei-ably surpasses the limited number 100. Taking 
the U'offic during the niglit to be only one-third of that dui'ing the 
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(tar, we mtty conclude thnt, as a \ow avera^, SOO trains pass 
daily over the majority of om- metropolitan ana suburban railwity 
bridges, and, as a maximum, the bard est- worked member of tbe 
bridge tribe possibly undergoes as many as 300 alternate changes 
of active and passive conditions from sunrise to sunset. Adapting 
this caleuliLtion to our theory, we may estimate the life of the 
hardest-worlied railway girder to extend over a period, iu round 
numbers, of 100 years, under ordinary circumstances. 

A difference will obviously present itself respecting the ultimate 
durabiiiiy of cast and wrought iron girders individually. Whea 
the former fail they fail completely; there is no repairing a frac- 
tured cast-iron beam, whatever shape it may possess; it Is only 
fit for the cupola or the puddling furnace. The same circum' 
stances do not attend the dissolution of wrought-iron girders, pro- 
vided they are well watched and the "first symptoms" attended 
to. The Menai Bridge, for example, might be replaced piece- 
meal, accordingly as every plate, angle iron, or other portion of 
it becomes deteriorated to an extent sufficient to imperil the safety 
of the structure. In this sense a wrought-iron bridge is practi- 
cally indestructible, since it admits of any and every degree of 
partial repair, and, after the lapse of its first hundrad years of life, 
may be completely rejuvenated and commence a fi-esh career. 
Lattice bridges — those constructed upon the open-web system — 
in general afford special facilities for this process of gj-adual recon- 
struction, since a bar can be taken out and replaced without in any 
manner jeopardizing the safety of the remamder. The external 
effects, or visible appearance of the influence of time, must not be 
confounded with that invisible and inexplicable action that is in- 
cessantly in progress in connection with the molecular composi- 
tion of the material. For similar reasons that the wrought-iroa 
girder, as a structure, can be preserved by successive reparation 
from the results of visible corrosion and decay, bo is it also inde- 
pendent, in some degi'ee, of any atomic alteration, udI.'SS we ' 
imagine the whole girder to be equally affected, and to / racture 
precipitately like one of cast iron. It has always been a jjuzzle 
to engineers to satisfactorily account for the sudden fracf jre of 
cast iron, whether in tJie form of girders, axles, or engine-teams, 
under a much smaller strain than what they had previously oorne 
with impunity for a long period of time. 

Whatever the exact nature of tbe change may be, or the rate at 
which it progresses, until the cohesive power of the material is 
injured, it is Impossible to assert ; but we are nevertheless certain 
that the contiuual repetition of severe strains on a girder must 
ultimately impair its powers of resistance. In a word, then, upon 
this hypothesis, every east-iron girder is doomed to break at some 
time or another, and, what is worse, break suddenly, the precipi- 
tation of the passing load into the gulf beneath being tue first 
^gn of danger. — Engmetr. 
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ZA^T BOSTON TDNNKL. 

Mr. Clemens norscliel made a communicatjon to the Massacba- 
■elta Institute of Tuclmology, ilUislnitfii by models, od ii method 
of buiiitiiig subaqueous tunnuis. The subject was interesting at the 
pruSL-tit timu on liccount of tlie advantaging derivable from a dii-cct 
(.■iiraniuniCiLLlun of some soit between Boston and E:kSt Boston. 
Tlie griiiit obji'Ction that has heretofore been constantly broawht 
up against tunnuis utiilur rivers is the supposed extreme difficulty 
ftnd cost of their const rue lion. The cause of this ^nerai opinion 
Is traceable to the difflcullies encountered in building the Thames 
TunDul. 

It was sliown how in that case the work was done under con- 
stant danger of the water brealiing in ; how the water did break 
in a number of times, and liow tlio bed of the river was then arti- 
ficially I'estored by filling in with bags of clay, through whiofa tbe 
tunnel was afterwards carried, — operations necessarily very costly. 
By the proposed method there is no tunneliing, properly so called, 
to bo done. The water above and in front of the tunnel is got 
rid of by means of an iron coETer-dam, and the tunnel is built 
in sections or lengths of about 100 feet at a time, inside the 
Gofft-r-dam, open to the sky, making little more work, after tbe 
colier-dam is iu placii and the water pumped out, than it would be 
to dig a celUir and areh it over. The coffer-dam is sunk by dig- 

fing out the earth immediately under its walls; the walls are 
ouhle and the space between is divided Into chambers, each one 
of which is accessible from above, and in which any labor can be 
performed thai has already been done iu such compartments, 
when used for making the foundation for bridge piers, by the 
known pneumatic methods. 

At a recent hearing before the Harbor Committee of Boston, at 
which tho State Harbor Commissioners and many engineers were 
present, it was generallj' acknowledged that the old objections of 
ejioessive cost and difficulty were not valid against the method 
proposed iu this communication. 

The objection often made, that tunnels are too disa^eeable for 
foot travel, does not hold good on examination. Judging by 
railroad tunnels, it is inferred that all tunnels are necessanly dark, 
damp, and unpleasant places, whereas, by ordinary efforts, they 
may be made pleasant. The advantages of a tunnel over a bridge 
are, that it offers absolutely no impediment to navigation, and re- 
quires less cost to maintain it. By making the descent on this, 
and the ascent on the other side, with »o steeper grade than 34 
in 100, a common grade as found in the streets, we should have 
for a tunnel between Boston and East Boston about 550 feet of 
open cut, and 1,000 feet of tunnel under ground on each side, 
and 1,500 feet under the river. The estimated cost of suoh a 
tunnel, to be built by this method, is $1,337,665. 

The greatest depth in this channel at low water would be 32 feet, 
and about 40 feet at high water. The bed of the channel is a firm 
clay, and very favorable for tbe building of such a tunnel from 
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Boston to East Boston. The tnniiel wotild b« sank below th« 
bed of the chanDel, and tbe weight of ita solid maaoniy would bo 
Buch as to overcome or j tendency to rise from hydrostatic pres- 
Bnre, if by chsince a film of water, commnoieatin^ with the Buper- 
Incumbent water, sboold gain accesa to the under eiufoce of tia» 
tiiDDel. 

H(x>SAC Tcmm.. 

The Joint Standing Committee of tbe Legislatare of 18C7, npoD 
tJie Hoosac Tanoe), faare made a report to the Legislatiirs In re- 
gard to the progress made in the work dnring the last year. 

The total progress made on the east-end neadiog dnring the 
yearwaa 1,187 feet, — more than double the advanue made in 1S66, 
and givingan average of ]I8.I7 feet per month during the last 
half of the year. The sides of the tunnel have been enlarged to 
the full width during tbe past year, a distance of 2,100 feet from 
tbe portal. 

The total number of men employed npon the tunnel on the lit 
of January last was 509, and the amoimt expended on the tunnel 
from November 1, 1866, to January 1, 1868, was (603,666. Tho 
total coat of the tunnel up to tbe commencement of tbe present 
year has been 42,086,640. 

The distance accomplished in the east heading in November 
was 126 feet ; in December, 101 feet ; in January work was sua. 
pended owing to tbe accumulation of anchor ice; in February, 
,131 feet; March, 112 feet; average cost per cubio y.ird, t9,14. 
'Thirteen hundred feet of the east end has been enlarged since 
November, at an average cost of $5.98 per cubic yard. 

The following figures show what had been accomplished in tlia 
entire work to April 1st, and also what remains to be done to com- 
plete the tunnel: East-End Heading, 4.951 feet; West Sh^ 
East Heading, 1.396 feet; West Shaft, West Heading, 692 feet; 
West End. 669 feet; West-End Arch, 612 feet; WeU No 4, 203 
feet; Depth of Central Shaft, 583 feet. 

Distance yet to go : From Eaat^End Heading to Central Shaft, 
7,886 feet; from Central Shaft to East Heading, West Shaft. 8,351 
feet; fram West Heading, West Shaft, to Well No. 4, 232 feet: 
from Well No. 4 to West-End Heading, 664 feet ; from bottom of 
Well No. 4 to Grade, 8 feet; from bottom of Central Shaft to 
Grade, 447 feet. 

TnmEL CHDEB THE TEES. 

The following IS a plan of Mr. Head, of England, for tunnelling 
the lUverTees from Middlesboro' to Norton Junction. 

"I propose that it should be a single wrought-iron tnbe, bat 
divided into two passages by a water-tight web or batiibead. 
This division should be strong enough to resist the pressure of tha 
water, and preserve, at least, one side for trafBc m case of acci- 
dent to the other, 

"As to the constmction of tbe main tube, I would recommrad 
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BOmctblDgon tlio ume principle M that exhibited in the hull of the 
Oreat Eastern steninship; tlmt is, nn outer and inner ehetl, for 
security and strength. The bottom should be mado flat, or elightly 
arched downward! Tho whole BecUon would thus resemble thai 
of a gas retort or culvert. 

" The l>est plan for plncing the tube in position seems to be as 
follows : as Dear as possible to the point of crossing it should be 
constnicted by the river Bide, in a temporary dry-dock formed by 
earthen embankments, and at such a level that the tide would 
float it, if admitted l)y tbe removal of a dam. The tube should 
be erected upon limber balks placed crosswise at intervals of 6 
feet, and bolted to the structure. 

" Tliese would bo floated away with it, and afterward serre as 

"Meantime, the groove in which it was intended to lie 'would 

be cut across the channel of the river by dredges. It is no new 
thing to dredge to an increased depth of SO feet. It is, ia f^ct, 
the cheapest method of excavating in all cases whore it can be 
applied. The new Suez Canal has been greatly indebted to the 
use of dredging ia the formation of its approaches. Dredgers 
havo even been made to cut their way into tho solid shore, tiio 
water following to float them as they made a channel for it. 

" In the bottom of the groove so prepared concrete must be 
tipped from barges, and spread to a level by the aid of diving- 
bells. 

" When the tube was completed it would be necessary to cover 
over the ends temporarily to make it water-tight. It would then 
easily be floated out of the dock to its permanent position. To let 
in sufficient water to sink it wouldnot occupy many minutes more. 
The interval between the ebb and flow, which at spring tides is 
about an hour, would be ample to accomplish everything neces- 
sary. Concrete might then be put in at the sideband over the 
top, and ill this way, assisted by the natural tendency to silt up, it 
would soon become permanently fixed. Embankments of clay 
would now be thrown out from the shore on eaeh side of the lino 
of the approaches, and would join aci-oss the end of the tube. As 
soon as they were made water-tight with clay puddle, the water 
between must be pumped out ana the approaches built in the in- 
tervening space." — Engineering. 



errmas itndeb the seinb. 
The city of Paris is now trying to execute a new piece of en- 
gineering work, which has thus far taxed all their engineers to the 
utmost. The problem to solve was to unite the two syatcma of 
main sewers, which are now neai'ly finished on botli sides the 
Seine, by means of a syphon. The width of the river at the 

rtint to be crossed is 3oO feet. Two wronght-iron tubes, eaeh 
feet 10 inches in diameter, were built upon the quay, by the 
side of the spot to be crossed. Then they were firmly riveted to- 
gether and made air-tight, closed at both ends and launched stde- 
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ways into the water. These floating tubes, slightlj i-aisetl in form 
at each end, but raised Uigher on the Bide of the sewerage en- 
trauce than at the other end, were tlien wheeled round over tiie 
spot where they were to be sunk. Pi-eparatory to tliia, a bed had . 
been dug ont at about 10 feet below the bed of the riser and filled 
in with concrete. On this bed tlie two syphons are to rest, then 
to be covered with concrete flush with the bed of the Seine. 
They were first loaded with about 1,200 tons of pi^ iron, and not 
being eufflciently " stlfi'" in position they capaizetl and dropped 
the pig iron into the river. They have now, however, placed 
heavy timber to prevent a recuirence of this, and in the course 
of a day or two these enormous tubes are expected to lie quietly, 
side hy side, in the placid stream, and do their part in purifying 
its waters within the boundaries of Paris, as all this sewerage is 
carried under the city and pours into the river at Asnieres, about 
14 miles below the city. 



THE CHICAGO-BITXB lUltNEL. 



from the river by December 1. Six hundred and sixty-five feet 
of the arching aie already finished, leaving 365 feet still to be 
built. The cost excavation is dow 60 feet inside the river-bed. 
On the west side the excavations are within 25 feet of tJie river. 
The general plan of the tunnel is already iinown. 

Single passages, for horse and foot separately, are built to tho 
water's edge, where the passage is doubled for the carriage-wa^, 
extending 220 feet, one side for going east, and tho other side ior 
the west, thus preventing any danger of collision. The foot-path 
is 6 feet above the carnage-road, in the middle of the tnnnel. 
When all the arches are completed, the top is to be covered with 
masonry, making all level ; over this will be a coating of eovera- 
ment asphaltum, poured on hot, and thus running into ana filling 
all the seams, and forming a water-tight sheeting; over Ibis, 
again, large, heavy flag-stones, of the usual white stone, are to 
be laid, and the joints filled with asphaltum. Then the water is 
allowed to flow over all. Between each conrso of brick in the 
arches is a half inch of cement. Beneath tlie centre of the pas- 
sage-way, under foot, is a scwcr 120 feet long, — over 100 feet of 
which is now built, — leading to a well in the centre of the tunnel 
bottom, into which all water accumulating in the tunnel flows, 
and is pumped up by a powei'ful engine to the surface and back 
to the river. The cost of the tunnel for material and labor is 
about $8,000 per week. The original contract was $328,500, but 
the actual cost will not be less than $500,000. — Chicago Poat. 

Tho whole length of the work from the centre of Franklin Street 
to (he centi-e of Clinton Street is l,605feet,of which 932 feet is the 
length of tlie tunnel; the remainder consists of the open ap- 
proaches. Opened to the public Jan. 1, 1869. 
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TTie oM company began work close to the river, and excavated 
vertically down ; but the present company ooiiiinenc«d at the 
eodH, and are approaching the river both ways. The main tun- 
, nel forms a double-truck passage, and a separata tunnel in tb« 
flame excavation a passage-way for pedestrians. A coffer dam 
cucloaes half the widtli of the river, and an open cut will be made 
to tlie centre of the river, and the tunnel built to the end of the 
excavatioa and closed. The water will then be let in, and tho 
other half enclosed in a similar way, and the remainder of the 
«ut made and the tunnel completed. 



XODKT CENia TDHKEL. 

On June lat, 1868, 8,384 metres had been completed. Daring 
tlie mnntli 60 metres additional were finished on the southern side, 
and m on the nei-thern, making a total of 8,498 out of the whole 
length of 12,220, leaving 3,722 metres yet to bo ejcecuted. It ap- 
pears that at tiie close 0^1867, 4 mites and 5,035 feet of the Mount 
Cenis tunnel had been completed, leaving 2 miles and 4,018 feet 
■till to be pierced. The disMnco pierced in 1867 was 5,040 feet, 
as corapaivd with 3,416 feet in 1866, 4,079 feet in 1855, and 1,144 
feet in 18C0. The outlay, during 10 years, upon the work, 
amounted, at the close of 1867, to about $8,000,000. The janr 
1871, it is expected, will witness the completion of the tunneL 
Its total lengtli when finished will he 7 miles, 3.773 feet, and its 
total cost is estimated to i-each the sum of 912,000,000, or some- 
thing more than $1,500,000 per mile. 



HEMPEN TELEQRAFH CABLES. 

Capt. Rowett, R.N., has patented a simple hemp covering for 

the external part of telegraph cables, leaving tfie conductor and 
the insulation of the cable to electricians. Iron cables, like the 
first Atlantic, become fragile from osidation; the Iran wires of 
the present cable, though galvanized, and protected by a hemp 
covering, will inst in course of time, and in so doing will destroy 
the hemp immediately around them, just as a rusty nail does the 
wood in which It is driven. Hemp alone will remain good for 
more than 50 years. In his process the hemp is steeped in a pi-e- 
aerving solutiui, which renders it safe from me attacks of teredos 
and worms, and the attachment of marine plants. His ropes 
are flexible, easily handled, and, being of a very light specific 
gravity, comparatively much stronger ffian a cable of mixed iron 
and hemp. An iron wire will break witli 3 miles of its length in 
the sea ; the Atlantic cable will bear 1 1 miles of its lenMh ; but a 
bempen cable alone will bear nearly 20 miles of its length ; so 
that Ihe latter will afford ample strength to bridge any submarine 
valley over which it may happen to be suspended. The Atlantio 
cable cost £300 per mile ; the hempen cable will cost only £130 
per mile. 
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AUERICAN COMPOUND TELEQRAPH WIRE. 

There is a growing tendency in tlu3 and other countries to em- 
ploy larger wire for tetegrapli puiposes, in order to obUia a 
greater conducting capacity. 

Notwithstanding tbe many disadvantages aCtendiug the nse of 
laro;e telegraph wire. No. 4 lias l>een adopted on important lines 
and for long circuits, in England, Russia, and other countries, 
solely for its superior conductivity ; and iC is well understood by 
telegraphers in general, that, for tlie rapid and successful opera- 
tioDS of the circuits, much depends upon this element. Especially 
is this the case in wet weather and upon long lines. 

Under certain conditions of the lines, consequent upon wet 
weather, superior conductivity will accomplish that which inci-eased 
battery power utterly fails to do ; and repeatera at intermediate 
offices, with their necessary main )>atterie3, accomplish but im- 
perfectly and unsatisfactorily, as a general rule, and in many cases 
fail altogether. 

Pure copper wire, having a conducting capacity of nearly 7 
times that of galvanized iron wire, has a great advantage in this 
Inspect for telegraph purposes. Its use, however, has been pro- 
Tcnted in consequence of lack of eufBcient strength to sustaJa 
itself. 

In the American Compound Telegraph Wire this vital objection 
to the employment of copper alone for this purpose is obviated, 
and a conductivity and relative strength, superior to that of gal- 
vanized iron, are combined in a lighter wire. 

Tlie composite parts of tliis wire are s(eel and copper, the steel 
forming tbe core, and serving mainly for strength, while the 
copper serves more espooially as a superior conductor. 

In I'egard to relalive strength, it is well known that tbe breaks 
in ordinary galvanized telegraph wire, occasioned by accumula- 
tions of ice and snow, and from other causes, occur at weak 
points, or at imperfections which are caused by flaws existing in 
the iron before galvanizing, as well as from the effects of that 



is therefore claimed that the compound wire, even with a rel- 
ative sti'ength no greater, theoi-cljcally, than that of a galvanized 
iron wire, will be much less liable to breakage from these causes, 
in consequence of the uniformity of sU-ength in the steel core, 
while, in fact, the relative strength itself of the compound wire 
is very much the better of the two. 

Steel wires, of sizes vaiying from No. 12 to No. 16, stretched 
from pole to pole, across streams from one-quarter to three-quar- 
ters of a mile in width, in the United Slates, which have with- 
stood the accumulations of ice and sleet for years, are good illus- 



. One special instance may be cited, of 

a No. 16 steel wire, between 1,100 and 1,500 feet in lengtli, which 
has been in operation across the Kennebec River, in Maine, for the 
past 8 years, and which has parted twice only during that perbd, 
— in each case having l>eea untwisted at a joint Hjy tbe great 
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strtun apan tt caused by ao Immense accumulaUon of ice, the wii" 
Itaelf remaiDing intact. 

Large >rire is used onlj because of ita superior Conductivity; 
and it is obvions tliat a light wire is preferable in handling and 
Mrin^ng, wliich can be done with less labor. 

Also, miiiDtaining a superior conductivity and relative streugth, 
Uie lightness of this wire will admit of an arentge of at least 10 
poles to the mile less than would othemtse be neceas.iry. 

Thij reduction In the number of poles per mile will not ouly 
Con<)uce to economy in consti'uction, but it will effect a decrease 
cf 25 per cent, or more in escape of the electric currant. 

In stringing over tlie tops of buildings, stretches may be safely 
made double the length of those taken with the ordinary telegraph 
wire, and yet with less strain upon the insulativrs. 

Another point in its favor is the imperishable nature of copper, 
which, in this wire, is the exposed metal j the zinc coating of the 
galranized iron being deterioi-oted near the sea, and from the 
effect of gases, etc, from cliimneys, while copper will remain, 
under sucn conditions, unimpaired. In fact, under all circum- 
Btancos, the durability of the compound wive is greatly superior 
to that of the galvanized wire in general use. 

In the construction of linos there are many cases in which the 
expense of transportation of telegraph wire fram the manufactory 
to its destination is an iteni of considui'able magnitude. With the 
same oramuch greater conductivity, as compared with galvanized 
iron, the compound wire weighs materially less, with no disadvau- 
t^e wliatever arising from its lightness. 

RefeiTine a^ain to conductivity, wliich has been the chief point 
in tJie production of this wire, it will be observed that this ele- 
ment may be largely increased without saciificins^ strength, and 
without recourse to an unwieldy medium for conduction. 

Increased conductivity admits of a reduction in battery power, 
with a consequent decrease in the escape of eleotricnty. Long 
circuits are worked with greater facility, and the rains and the 
fo^ lose their power to prevent the passage of tlie electric curreot 
where it should properly flow. 

The term " relative strength " denotes the quotient obtained by 
dividing the strain which would break the wire by its weight per 
mile. 

The compound wire need have only about one-third the weight 
of galvanized iron wire to be relatively su-onger, and at the same 
time to possess e<)ual or greater conductivity. 

It is evident why this should l>e so, since the best commercial 
copper possesses more than 6 times the average conducting ca- 
pacity of galvanized iron wire; and the steel which entei-s into 
the compound wire has nearly 3 times the tensile strength of 
galvanized iron wire of equal size. 

The relative strength of the steel which is used in the American 
compound telegraph wire averages 7.47; that of the copper, 1.72j 
while tiie average relative strength of galvanized iron wire, aa 
ibund by testing various samples of the best in the marlcet, is 
only 2.9. 
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It 19 evident that, by Tarying the proportions of eteel and cop- 
per in tfae compound wire, any desired relative Btrength can he 
given between the limits of 1.72 and 7.-17 ; and at the same time 
anj desired conductivity can be had along with it. 

It will be saen, however, that a high relative Btrength ia mora 
costlj than a low one; for the reaaou that steel poaaeases a less 
' specific conductivity than copper, and this difference of conduc- 
tivity is greater than the difference of cost. 

But, in the construction of lines of telegraph, white an tncraased 
relative strength adds to the cost of the wire nsed, it, on the other 
hHind, effects a saving in the number of poles and insulators re- 
quired, tbns reducing the total cost of material and its transporta- 
tion, which is often of great importance; therefore, increased 
relative strength is on the whole more economical. 

We can get the conductivity of a No. 8 galvanized iron wire 
by using a ctrmpound wire weighing- only 80 pounds per mile. 
Such a wire would be handled with the greatest ease, as a man 
could readily carry a mile or more upon his back. 

All the advantages of a heavy iron wire, which would weigh 
from 500 to 700 pounds per mile, can bo secured by a compound 
wire weighing lesa than 17fi pounds per mile. 

Otlier sizes than these can be made posseBsing intermediate or 
greater relative strength, and of any desirable conductivity. 
■ The foregoing results are based on the emplciymenl of acopjier 
which shall possess seventy-eight one-hundredtha of the conductiv- 
ity of a chemically pure copper wire. 

The standard unit of conductivity here employed is that of a 
round copper wire one-twentieth of an inch iif diameter, chemi- 
cally pare, and 1 foot in length. 



ARTIFICIAL STOMS. 

A method of manufactui-ing artilicial granite has recently been 
patented in England. The materials of this artificial granite are 
disintegrated natural gmnito, mixed with clay, together with 
pounded glass, lava, and iron slags. The disinte grate d,gi'anite is 
obtained by submitting fragments of natural granite to a strong 
heat, about 700" or 800" C, in an oven, by which, after a su^ 
cient time, it becomes dissolved into a granitic sand, the constitu- 
ent parts of which, quartz, or feldspar, possess great powers of 
adhesion. One pait of this granitic sand is then mixed with an 
equal quantity of pounded glass, or the conslituenta of glass, or 
lava, nr iron slag, to which is added from 20 to 30 parts of refrac- 
tory clay, or frem 80 to 60 parts of ordinary clay. Tliis mixture 
is thoroughly kneaded together with a sufficient quantity of water 
to malie it of a pasty consistency. It is tlien moulded to any form 
required, and submitted to a degree of heat sufficient to vitrify the 
mass for about 36 hours, which converts it into a durable substance 
resemhlinff granite. The artificial granite thus produced may be 
moulded into any forms required to render it suitable for varioos 
Unda of buildings, fortifioatjona, docks, and other engineering atnux 
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ttiKs, nni] pnrticnlarly Tor all kinds or pavements. Tor which its 
crent luirdnesa renders k particulnrty saitable. Wlien very l&rge 
blocks lire required, it is pieforaLilo to make them hollow, anu, 
al^i' thcv hare been baked or burnt, thej may be filled wiLii con~ 
crote, ruDble, etc., to make them solid. Any kind of fiirDitcB in 
wiiici) the requisite heat can be genernled wilt answer for dissol?-- 
ing tlie gmnite. and Itating or vitrifying the blocks or bricks. — 
Beientifie American. 

Tlie following is the process of Mr, G. A, Frear, of Chicago : — 

" The nature of mv iaventiou consists in the use of an aqueoua 
solution of gnm-sheljiic, or its equivalent, in cementing together 
particles of ailex, alumina, calcium, or other mineral substances, to 
produce, artificially, a iiard and durable stone, stucco, cement, or 
paint, fur useful or ornamental purposes. 

" My shellac solution is best obtained by boiling the gum-shel- 
lao of commerce in water previously made alkaline by the addition 
of any suitable alkaline salt in proper proportion. Tlie propor- 
tion of shellac, alkali, and water may, and necessarily will, vary 
with the strength and qualityof the solution required in producing 
various descriptions of stones, cements, etc. 

" In the manufacture of artificial stones for building purposes, I 
use a solution obtained by first dissolving from 2 to 4 ounces sal- 
eratus, potash, soda, or other equivalent alkali, in about 1 gallon 
of pui-e boiling water, and tlien adding thereto 1 pound of gum- 
shellac, Iwiliii^ the mixture until Ihe gum is entirely dissolved. 

" A lirm and durable stone, impervious to moisture, is produced 
by dampening a niixtnro of about 1 part of lime or cement and 4 
parts of sand or oflier sllicious material (wiih or without gravel or 
other ingredient^) with my aqueoua solution of shellac, and then 
firmly compressing the eompositioa into moulds of any desired 
form, either by suitable machinery or by hand, with mallets or 
tamping rods. 

" The blocks or other articles thus produced will rapidly harden 
when removed from the moulds, and in a few days are reaily for 
building purposes. I prefer to obtain the compression of the ma- 
terial by percussion rather than by simple pressure. 

" To pnoduce a more perfect finish, I contemplate washing the 
surface or face of the artificial stone thus manufactured, 5 or 6 
days after moulding the same, with a weak solution of shellac dis- 
solved in alcohol, ether, or spirits of turpentine (say about X pound 
of ahelhie in 1 gallon of the spli-its). 

"Instead of using a mixture of lime or cement and sand, to 
produce an artificial atone, I contemplate moistening simple sand, 
clay, lime, chalk, or otiier earthy or mineral substance, as well as 
any combinations thereof, with ray aqueous shellac solution, and 
the moulding the same, by percussion into suitable blocks or other 
devices, so uat an endless variety may be obtained therein at 



"To produce a mastic or stucco, I add so much of my shellao 
solution to lime, sand, clay, or any earthy or silicious material, 
or to mixtures thereof, thai the material or mixture shall be re- 
duced by the solution to a pasty consistency, which can be readily 
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worked aud aoplied with a trowel. If then applied to nnj surface 
it will firmly adhere thereto, and, upon hardening, produce a firm, 
water-proof suiface. which maj be made to resembte stone so 
closely as not to be readily distjngnished therefrom. By m^dcing 
the composition stilt thinoer, it may be nsed as a aubstitute for 
psunt, and it will also form a strong and adbeaire cement fur stone- 
work, etc. 

" Through a proper choice'of the sand or other substances form- 
ing the basis of my improved artilicia) stones, etc., or by the use 
of coloiing matter in connection therewith, nearly all descriptions 
of natural atone may be imitated, and any colors or shaties of 
material obtained, at pleasure. 

" In applying my improved stucco or mastic to buildings, 
whether of brick or stone, I first wash the surface with my aque- 
ous shellao solution pi^paratory to laying on the composition 
hereinbefore described." 

Making stone is a business in St. Louis. There is a firm there 
which makes out of common sand a mantel equal to one of 
whita marble, and sells it for about 10 dolt:Lra, The sand in a 
few hours is converted into rock precisely similar to the strata 
and ledges beneath the earth that required ages of aqueous and 
igneous action to form them. The process is sti-[ct1y scientific 
and chemical. The materials used are common broivn or white 
sand, Boda, fiint, chlorine, and calcium. Tlie flint, which is the 
cementing ao;ent, is melted by being subjected to heat, in ixinnec- 
tioQ with soda. Flint, in its chemical constilution, is an acid, and, 
like all other acids, readily combines with an alkali. Combined 
with soda, the fiint (silica) forms a dlicate of soda, — » thick, 
viscid, transparent substance, very much like glue. If it is too 
thin when first made, it is reduced by evaporation in pans till it 
reaches the proper consistency. It is then mixed with the sand, 
in a mill from wliich the mixture comes forth a good deal like wet 
brown sugar. This substance is called " pug." It is very plastio, 
and works as easily in the hand as wet clay or putty. Each 
moulder haa a quantity of the " pug" placed in a box on the end 
of his work-bench, from which he takes bandfuls as he requires it 
to press into the mould. It matters not whether the mould is a 
rosette, a diamond, a fiower, or a leaf ornament, a keystone, n 
vase, a pedestal, or a section of a mantel-piece, he moulds any- 
thing and everytliing with equal ease, beauty, and accuracy ; and 
when the form is taken from the mould tue product is a plastio 
ornament more perfect and beautiful than a carver could execute 
in a week of constant and patient labor. 

The following is the process of theMessrs.McCiune, of Groton, 

"In the preparation of such stone, we use, as a comentitious 
agent or agents, calcined magnesia and bittern water, and our 
invention consists in an artificial stone, made by combining, with 
stone chips and finely pulverized or powdered stone, magnesia 
and ' bittei'n water,' the residuum from salt works. 

"The proportions and the process of combination preferred by 
US are as follows : to 20 parts, by weiglit, of commmuted stons 
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uid chips of Stone, we add about 1 ptirt of calcined mavnesia, 
and mix them together, with sufQi-ient bittern water to form a 
stiff mortar, whicli mortarroiij be moulded and pressed, or simply 
moulded, or applied with a trowel. 

"Heat may be used to hiistea the hardening process ; but tliia 
is not gcDundly necessary, as tiie stone diies wcll.in the open air, 
and indurates perfectly m 2 or 3 weeks, without any application 
of artiGeial beat. 

" Ity this process, sand, aoapstone, marble, or other mineral 
substances, m broken, pulverized, and comminuted form, may be 
used for the production of blocks and slabs, the invention being 
particularly valuable for the utilization of chips in stone quarries, 
and of marble, soap-stone, and slate-stone dust and chips, in 
places where these minerals are worked. The stone so made 
answers perfectly for building purposes, for tiles, for stone sinks, 
Stoves, etc., and, generally, the same purposes for which bdcks, 
clay, and stone blocks and slabs are employed. 

"The relative quantities of finely pulverized and of broken 
mateiials that are used depend somewhat upon the size of blocks 
that are to be formed ; but it is only necessary for the producing 
of the sioue that the moitar, made up of the pulverized stone and 
the calcined magnesia and bittern water, should fill all the int«r- 
Btices and spaces between the broken stones or chips." 



OF BCILDING STONE. 

An Illinois architect has invented a process for preserving from 
decay and disfigurement the beautifully colored stone called 
" Athens marble," which is now used vei-y extensively at the 
West for building fronts. This stone is composed principally of 
carbonate of lime, carbonate of magnesia, and silica, but among 
the minor ingredients, protoside of iron pervades the whole mass, 
giving the characteristic blue-greenish tint, tlie main cause of its 
Beauty, but the cause also of its decay, as exposure to the atmos- 

Shere converts tlie protoxide into hvdrated sesquioxide of iron, or 
on i-ust. To remedy this action the stone is coated with a solu- 
ble glass, made by melting a mixtura of 15 parts of silica, 10 of 
soda, and 1 of charcoal, until it forms a glass which is reduced to 
the liquid foi-m by boiling in water. This solution pennanently 
fastens itself to the surface and protects the stone from the atmos- 
phere, smoke, and dust. — Scientific Americcm. 



LARGE SOOF. 

The metropolitan station now being erected for the Midland 
Railway at King's Cross, London, is nearly as great an advance iu 
the construction of roofs as the Great Eastern was in the building 
of ships. The new building is erected alongside of the Great 
Northern Station, which was a short time since regai-ded as a 
tremendous structure. Some idea of the advance made of late 
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years lUAy be obCnined from the fact that the span of the sing'ls 
arch is 30 feet wider than the span of the 2 archea which cover the 
Great Northern Station. It has never before been atteiiiptc<] to 
cover a space of 240 feet with 1 span for the puipose of forming 
a roof. In bridge-bidding much wider distances hnve been 
spanned, but ibhas hitherto been thonght unnecessary to cover so 
wide a space with 1 roof. It is not very apparent why the at- 
tempt has now been made, as 2 arches would huve been much 
more economical, and, we should have supposed, equally con- 
venient. The height of the arch from the rail level is 99 feet, 
and the rails 13 feet 6 inches above the road level. There will be 
11 lines of rails, and the space underneath is to be made avail able 
for cellars, of which there will be about 4 acres. — EitglUh paper. 



FIEE-PEOOP" FLOORS. 

At different periods within the last few months a series of ex- 
periment; have been instituted, by Mr. Richard M. Hoe, for the 
purpose of finding a cheap substitute for the iron beams and brick 
now commonly used in flre-proof buildings. The l«st experi- 
tnent was made on Friday, May 15, at which many pei-sons were 
present, including members of numerous insumnce companies 
and officers of the fire department. The trial was made in a 
vacant lot on Sheriff Street, New Yoric, where a specimen floor 
had been erected. This floor was 10 feet by 10, and was placed 
upon upright posts of about 4 feet in height, beneath which, pre- 
cisely at 9 o'clock, a large fire was kindled. Several men were 
kept constantly engaged in feeding the flames, and a high degree 
of heat was attained. This was kept up to 12 o'clock, — 3 hours, 
— when, tliere being no indications that the floor would be de- 
stroyed, the fii'e was allowed to die out, and the men were pw- 
mitted to build one on the top. This being done, the flame was 
rekindled below. These two fires were now constantly supplied, 
and the burning was continued until 4 o'clock; when all present 
were satisfied of the successful issue of the experiment. The 
floor was then taken to pieces and its construction ex^ained. It 
is about the usual thickness of floors separating different stories, 
the lower surface being made of thin plain sheets of iron. No. 21 
wire-gauge, which are nailed to the beams. Spread out upon 
this sneet-b-on ceiling was poured a lay^r of plaster of Fans to 
the depth of 1} inches ; on the top of the cross-beams were nailed 
more sheets of iron, and upon these a layer of plaster of Paris 
one-quarter of an inch in thickness. Above the whole were 
fiistcned the planks, foiiuing the upper surface of the floor. On 
examination it was shown that the beams were not at all injured, 
and this, too, after an intense flame had been burning steadily 
above and below for more than 4 hours. The planks on the 
upper part had, of course, been burnt, but that detracts but little 
frem the wonh of the invention. The cost of a floor of the size 
described above is $30.10; the cost of a building made in tins 
way will be about one-half as much as the brick and iron beam 
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building. Fire-proof pntats protect only tlie exterior of a hnaae, 
or t'bo part least Yikety to CDtch Rre ; while, od the other hand, 
a building coDStructed after the Iloe plan will be thoroughly free 
from danger. — Atnerican Aiiiaan. 



There are good reasona for believin* that as soon aa steel rails 
shall hiivc buun gcnernllj substituted for iron, therebj pernaittio^ 
of weights of from 7 to 9 tons per engine wheel, a much more 
powerliil cliiBa of locomotives will be in request. The economy 
of woikiug the heaviest goods trains is now well understood, 
and it is only tlie Wiint of strengUi in the permanent way that 
limits the weight and power of G-couptcd engines to the exist- 
ing standard. Six-coupled engines of a weight of 50 tons or 
thei-eabouts, with the weiglit equally distributed, would require 
cylinders from 20 to 21 inches in diameter, for 2 feet stroke and 5 
feet wheels, and the boiler should not have less than 1,800 squai« 
feet of surface, and 30 square feet of fire grate. — Engineering, 



ECnOPEAN AND A.HEBICAIT LOCOMOTITES. 

In England, we see the locomotive engineers, as a general 
rule, aiming at high speed, as little complication as possible in the 
pai'ts of the engine, utmost simplicity in all things,- perfection of 
adjustment and workmanship, and bigh-boiler pressure. Upon 
this last point we may note that a few yeai's since bO pounds 
to the inch was considered hi^h ; now 120 pounds and 130 
pounds are ordinary pressure, and on the North London line en- 
gines are being run at 180 pounds. 

France has slow speed and very heavy trains; her engineers 
aim at large tractive force, do not spare complication, use lar^e 
quantities of material, and couple fiumbers of. driving-wheels 
together, making, for example, 12-wheeIed coupled engines, 
tilings utteriy unknown in England, but at tJie same time they put 
ligiit weio^ht on -thosn wheels, not more, in fact, than 10 or 12 
tons on the axle. The French deserve credit for having devel- 
oped their engines into a form suitable for their sharanolders' 
ideas of trafQe; that is, a heavy engine at slow speed pullins; a 
long load. One expensive necessity has already been evolved in 
our own country by the quick running of small trains, namely, 
the necessity for laying down third and fourth lines of rails to 
accommodate the traffic, at an enormous expense, which could 
have been avoided if the trains had been worked as on the Great 
Northern of Fi-anee, The fuel for a heavy train Is much the same 
as for a light one, or very little increased ; but in running double 
sets of trains over double lines of rails, the wages are doubled; 
the fii'st cost — that is, lino accommodation — is doubled, the num- 
ber of engines is doubled, while the wear of engines and road is 
quadrupled. 

UigiVK^yCoO^IC 
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The American iiiea ia eteap engiDes. Their locomotives hav* 



their pails very accessible, and they tun them at fair but not hi^h 
epeeas. The American engines have ppcciat aiTangenienta (or 
clearing and lighting the road, and for burning wood in their 
fui-naces. Notwithstanding the superiority of English-made en- 
gines, not one of them can run over American lines with any- 
Uiing like the speed, safety, or endurance of their own. Strange 
as this may at first appear, it is easily accounted for, and the expla- 
nation beiirs on the points we shall presently bring forwai-d. The 
e:tplanation is, that the leading ends of the American engines are 
supported on 4-wheeled trucks, or bogies, which, while giving 
a long wheel-base, and consequently steadiness, allow the engine 
to travel on exceedingly bad roads, and to traverse sharp curves 
with ease and security. 

The German engines go even slower than the Fi-ench. The 

Quickest French lines are those from Lyons to Paris, and from 
aria to Calais. The proportions of parts of all the foreign en- 
f'nes — particularly the German — are very bad. For instance, 
e cranks in many cases have double the quantity of material 
necessary for the strength required, and this extra portion so dis- 

gjsed as to be a perpetual stumbling- weight in their •'evolutions. 
f the Italian lines we know of nothing specific to be said. 

The Belgians run their engines at speeds intermediate between 
the German and Frencli; they follow a medium of English and 
French make in their construction, and their lines contrast favora- 
bly in their working with many others on the continent. This 
may be attributed to their being under the genei-al superintend* 
ence of an Englishman. 

The Russians are mucli the same as the Germans. The engines 
are mostly of English type, in some cases a cross between th& 
English and American. — Lond^m Herald. 



THE PBIHCIPLB OF THE GIFFABD INJECTOB. 

Probably there is no mechanical device in common use which ia 
Buch a puzzle to mechanics and others as the Giffai'd injector. Ita 
operation seems to defy the best-known laws of the cquilibiium 
of fluids, yet it acts effectually, 'and under some circumstanoes is 
preferable to the pump for feeding boilers with water. 

Its construction is simply a pipe fed from tlie steamspacc of the 
boiler to the water space below tho water level. The steam-lead- 
ing pipe is contracted at its lower extremity, between the Bt«am 
and water level, in a space which is filled with the feed water, a. 
fine jet of steam acting against the feed water and forcing it into 
the reception-pipe through a small aperture. Of course, neces- 
SaiT valves and cocks are employed. 

A correspondent asks, what is the principle employed in the 
action of this injector? We cannot state it more clearly, so far 
as it is understood, than to give the opinion of Mr. John Robin- 
son, of Manchester, England. He says: "The pressui-e on all 
paits of the interior of steam boilers being equal, some i-eason 
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must bo lonicht why Btenm taken from one part is able to over- 
come tliK l'('^istnllcu n|ip<isnd to its entrance in another pai't of the 
Miiio l»)iter. If a pipe convejing stciim were turned directly 
back Into tlie watur of tlie eame builer, it is (trident tliat equilili- 
rium would cnsuu and no effect be produced. If, on the o^ier 
hand, a lireak were niade in the continuity of the pipe, so as to 
leave an inti'rvul open to the atmosphere, sleum n-ould rush from 
one pipe and water from tlie otiicr in the boiler with a velocity 
pr<)pnrtionud to tlieir diffuixint densities. In constinjcting the in- 
jector, the feed-water chamber is placed at the break in the pipe, 
and this arrangement accounts for the power of the steam to over- 
come the resistance to its entrance into the receiving-pipe of the 
boiler. The jet of steam, being concentrated on the water, forces 
Its way through the interval surrounded by feed water, by contact 
with which it is gradually condensed, and reduced in volume and 
Telocity, until it is entirely converted into water at the throat. 
In doing so, it imparts to the feed water a velocity proportioned 
to the pressure in the boiler and its own temperature ; and, the 
water being non-elastic, it acquires sufficient momentum to over- 
come the resistance in the water space of the boiler." — Scitntifie 
Ameriean. 

LOGOUOTITXS FOB COHKON BOADS. 

Mr. R. W. Thomson, of Edinburgh, has recently patented a 
locomotive engine for common roads which proniises more success 
tiian any other previously invented. Efforts to bring steam into 
play on ordinary roads long preceded the introduction of railways, 
the latter of which were used from the unifomi failure of engi- 
neers to devise a steam can'iage capable of runnin" on commoa 
roads. Even before the time of Watt attempts of this kind were 
made. The main difScuIty was that tlic great weight caused the 
wheels to sink into some kinds of roads, and to slip on others; 
the whole difficulty lies in the wheels. In Boydel's endless rail- 
way there was a commoti road engine with very ]avo;e wheels, 
round the tires of which were loosely fastened short lengths of 
rails, secured to flat sleepers. As the wheels went slowly round, 
these pieces came di>wn iu succession in front of the wheels, 
which thus had a kind of very ill-laid railway to travel over. 
This ugly-looking machine travelled very slowly, and its costly and 
complex mechanism wa.<i soon put out of oi'der; its only merits 
were that it did not injure the I'oads, nor did the wheels slip. In 
Bniy's plan the tires were smooth, without any permanent pro- 
jections; but, in order to secur* the necessary hold on the road, 
there were claws projected and retracted through the tires, oper- 
ated by ingenious mncliinciy ; the claws were soon worn out, and 
the road punched full of holes. Wheels with flat teeth riveted on 
the tires take a good hold of the ground, but are veiy destructive 
to roads, while smooth wheels slip; so that until wheels can be 
made that will neither slip nor destroy roads, steam carriages for 
common roads cannot come into general use. 

In Mr, Thomson's engine the tires are made of bands of 
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Tiilcantzed In din-rubber, about 12 inches wide and 5 inches thick. 
This soft and elasLic snbsljLDce not only can'les the great weight 
of the steamer (between 4 and 5 tons) wilhont injury, but it is 
not even marked bj flints and other sharp objects over which the 
wheels may pass; the wheels do not in the least sink into the 
road, and pass over the earface stones without crushing them. 
These tires somewhat resemble the feet of the elephant and 
camel, whose soft cushions it is well known are much less imnred 
by hai-d roads than solid hoofs. As it floats along on the India- 
rubber tires, neilher sinking nor crushing, much less power is 
i-equired to propel it than if it had rigid tires, and seareely any 
more on soft or loose roads than on the best^pared streets. Ex* 
perinients with an engine of this kind are given as fallows in the 
" Cii-il Engineer and Architect's Journal," January, 1868 ; — 

" Tlie trials commenced by running the road steamer across a 
soft grass field, and it was afterward taken across a paii of the 
fleld which had just been covered with loose earth to tlie depth of 
1 or 2 feet, and run straight across, and then back through the 
deep, soft soil. The weight of the road steamer is between 4 and 
6 tons ; and yet the wheels, in passing over the loose earth, com- 

gresscd it so little that a walking-stick could easily be pushed 
own in the track of the wheels without any exertion. After 
various evolutions, showing the ability of the road steamer to rutt 
where there wei-e no roads, it passed ont into the street, and, 
taking a large omnibus full of passengers in tow. it proceeded up 
the Bennington road, where it took a large wagon, weighing, wim 
its load of flour, about 10 tons, up a steep lane full ol holes and 
ruts, and rising with a gi'adient of 1 in 20. It was obvious that 
the road steamer was able to do a great deal more than it had to 
do in this trial. The bite on the road i^ something marvetloue, 
and the easy way in which it floated along on its soft and elastic 
tires was very curious. - When riding on the road steamer, the 
feeling is like what would be experienced in driving over a 
Hmooth, soft grass lawn. There is, absolutely, no janing at all. 
There was no appearance of wear on tlie India-rubber tires. 
The original surface which the rubber had when it left the manu- 
factory is still visible. The engine is destined for Java, where 
it will be employed in drawing trains of wagons between two 

HEW ELECTRICAL ENGINE. 

This engine, the invention of Mr. Laban C. Stuart, as exIiJbited 
in New York, consists essentially of a horizontal central axis 
about 3 feet in length, armed with a series of electro-magnets, 
and having opposed to them a set of stationai^ magnets. With 
a Bunsen's batteiy of 40 cells, the axis revolves 500 times pet 
minute. When connection was made with a pump, a simple cal- 
eulation showed the working power of the apparatus to be one- 
tenth of a horse-power. 

Accoivitng to the report of the sub-director of the icolea iw- 
pentdei d'arts et metierit the most efficient electrical engine in 
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France, where great Utention hita been bestowed opon the pet^ 
fecting of ilipso motors, is tlie apparatus of M. Dubos, which 
witb A bsttuiy of 70 cups, gives a working power of 2 kilo- 
gnunniptres, or one-tliiitr-ciglith of 1 horse-power. The same 
authority pronounces the next hest engine to be that of Loiseau 
This niiichhie, with 12 Bunsen's cells, gives only the one- 
hnndretl-twenty-soventh of 1 hoi-ae-power. An electrics,! motor 
exiiibitt'd by an Englisliman nttvactea considerable attention 
at the Paris ExpositJuu. It was worked by a battery of 50 cells, 
and was warranted of 1 horse-power. Svhen, however, eub- 
iected to an actual test, it was found to be but the one-hundred- 
nflv-second of 1 horse-power. 

Sir, Stuart's engine is evidently superior to either of these 
machines. The principle of its construction has been so highly 
commended that he is going on to coDstinict laro-er ones. In its 
present incipient state, the app.irHtus may be employed to ad- 
vantage in pumpine, running sewing-machines, or tumino- lathes, 
or other light work. The inventor feels confident that larger 
engines can be built, with not a proportionate but a far greater 
increase of power; founding his belief on the fact that doubling 
the size of the battery much more than doubled its efficiency. 
The immunity from danger by fire or explosion is a great recom- 
mendation which this motor enjoys in common with others of its 
class. The claims for superiority peculiar to this machine are, 
the arrangement of the magnets, so that a steady and uniform 
electrical current is kept up, and so that they arc only magnetized 
twice in each revolution, instead of many times, as m most other 
motors. — BeiaUifie Aitterican. 



EBICSSON 3 SOLAR ENaiNB. 

Mr, C. H, Delamaler commnnicates an article to the " Scientifia 

American," from which the following are extracts : — 

" Captain Ericsson, at the centennial celebration of the Univer- 
sity of I.und, in Sweden, last sprint, forwarded to that ancient 
institution an essay showing that solar heat may be so employed 
as to furnish a large amount of motive power for practical pur- 

"I have witnessed Ihe operation of one of Ericsson's solar en- 
gines, to be actuated by atmospheric air heated by the direct inter- 
vention of concentrated solar heat. Mechanical readers will be sur- 
prised on hearing that the working piston of the model engine 
makes upward of 300 strokes per minute. 

" The simplicity and moderate cost of the means devised to con- 
centrate the solar heat are such that no practical difficulties pre- 
sent themselves to prevent the construction of solar engines of 
any desirable power; the facility with which the radiant heat of 
the sun may be collected and concentrated from acres of surface, 
by the means contrived, will alike surprise and interest the me- 
chanical and commercial community." 

" The following translation of the -essential part of Captua 
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Eiricsson's communication to the philosophical facalty of Lund, 
cannot fail to interest your renders : 

*' ' I haTC, of latfl yeara, spent much lime and considerable 
me»ns on. experiments to ^ceitain if Che r.idiiiCing heat of the 
sua can be concentrated in aueh a manner as to render it nvailable 
for the production of motive power. 

" ' Sir John Herschel's and Mr. Pouillet'sexpeiiiuents relating' to 
the radiatinff heat of the sun, althopgh interesting, are not satis- 
factory, as they deal only with low temperaturua, ehoiving how 
mnch ice may be melted, or what elevation of temperature of 
water under the boiling-point may be effected in a given time on 
a given surface. Tiie puipose of my investigations and expert* 
ments, on the other hand, has been to ascertain what amount of 
heat can be developed at the hiu;li temperature obtained by con- 
centrating the solar rays, namely, bringing their power to bear 
on a reduced Eurface, and to devise the most efScient means for 
effecting such a concentration of the radiating heat. Apart from 
these preparatory experiments, I have also, at the commencement 
of the present year, constructed 3 different motors, which I term 
«oZar tnginet. One of these is actuated by steam formed by the con- 
centration of the heat of the solar rays, while the other 2 are actu- 
ated by the expansive force of atmospheric air heated directly bv 
concentrated radiant heat. With i-egai-d to the motive force itself, 
I have briefly to state that my cxperimenta show that, at the high 
temperature requisite for steam engines and caloric engines, the 
healing power of the sun on a surface 10 feet square will, although 
in Uidf too feeble, evaporate on an average 489 cubic inches of 
water in the hour, by means of my mechanical contrivance for 
effecting the necessiiiy concentration. The importance of this 
tesult cannot be overestimated wliea we reflect that such an 
amount of evaporation demonstrates the presence of sufflcient 
heat to develop a force capable of lifting 35,000 pounds 1 foot high 
in a minute, thus exceeding I horse-power. 

"' The result of my experiments having established the fact that, 
tvitbout an tnconveuieut extension of the mechanism which I have 
devised for concentrating the radiant heat, sufficient powercan be 
obt^'ned for practical purposed, it will now be proper to point ouf 
what amount of mechanical power m.iy be obtained by occupying 
a Swedish square mile with solar engines. My several expen- 
Inenla having eliown that the concentration of the solar heat oil 
100 square feet of surface is more than sufficient to develop a 
horse-power, it follows that 64.800 engines, each of 100 horae- 
power, may be Itept in moUon l>y the radiant heat of the snn on a 
Swedish square mile. , 

" ' It is true that tlie solar heat is often prevented from reaching 
the earth. On the other hand, the skilful engineer knows many 
ways of laying np a supply when tlie sky is clear and that gi-eaH 
storehouse is opened where the fuel may be obtained free of cost 
and transportation. At the same time a great portion of oaf 
planet enjoys perpetual sunsliine. The field, therefore, awaiting 
tie application of tlie solar engine is almost beyond conlputation, 
while tbe source of its power la boundleaa. 
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" ' It in aXao enid thut an English engineer proposes employing 
Bolar heat in generating steam. By using a lens of small diame- 
ter the stm's rays have been concentrated in a vessel containing 
water, to such a degree that enough steam has lieen genei-ated lo 
drive n fmM engine. Increasing ihe size of the leus will, he con- 
tends, liave the effect of still furtlier intensifying the solar heat, 
and Iho power that may be obtained is only to 1^ limited by the 
dimensions of apparatus employed.' " 



FUI.TERIZED FtlEL. 

Mr. JamcB D. Whelpley read a paper before the Massachusetts 
Institute of Technology, on a new form of furnace for burniii| 
solid, but more especially pulverized, fnel, giving the results of 
trials made by naval engineers appointed by the department; 
these, though interrupted by accident, were sufficient to establish 
the great superiority of dust cual, reduced to excessive fineness, 
over g*>lid fuel in the generation of steam. The inventors had 
fonnd it necessary to apply the principle of the burning glass to 
the combustion of ores ; in other words, to concentrate lieat of 
reflcctiiin and radiation by covering the interior lines of fire-walls 
so tliat they should radiate tlieir heat upon the central line or axis 
of combustion. The practical conclusion ia, thatradi;ition, and not 
convection or conveyance, is the most eSeetivo method of impart- 
ing beat to boilers. 

The experiments show that, with properly conatractcd and 
managed furnaces, the poorest, most eulpuurous, and earthy va- 
rieties of waste coal and shales, even tliose containing only GO per 
cent, of carbon, can be burned as tborouwhly and completely, 
after fine pulverization, as tlie best-selected coals of England or 
Pennsylvania, and witli equally good effects, measured by the 
quantity of pure carbon contained in them. Solid and dust fuels 
seemed at first to give the same results, but the efiect of pulveriza- 
tion rose gradually to the enormous difference of 44 pnr cent, over 
solid fuel, when equal quantities were put in competition. The 
only explanation of this gain is to be found in the employment of 
extended radiation from solid particles in place of convection by 
gases- The efficiency of a mass of particles, .as an agent of radia- 
tion, is inversely as its diameter. The Ihermotio efficiency of a 
cubic inch of coal is made 1,000 times greater by subdivision into 
a thousand parts by pulverization, by the extent of surface thus 
made an agent of radiation. In addition to minute subdivision of 
the fuel, every particle should be invested with an atmosphere of 
oxygen, either in air or a mixtui-e of air and carbonic acid. The 
proportion of any gas which a spliere or cube of solid matter can 
condense on its surface is inversely as the diameter of the parti- 
cle, since this condensation is simply an afTair of surface. In pul- 
Terizing carbon we arrive finally at a size of particle small enough 
to condense upon its surface all the oxygen it requires for the for- 
mation of carbonic acid. This will be the ideal limit to be at- 
Uuned for perfect and inatantaneoiis combustion. 



^.iGoo^lc 



HECHAinCS AKD USEFDI. ABTS. 67 

AmoHg the effects of flne redaction offnela, the extraordinnry 
]Bi)gth and volume of the finmes generated is one of the most no- 
ticeable. A jet of coal-dust and ail', 4 inches in diameter, drirea 
into a hollow biick chamber with a velocity of C,000 feet a minnte, 
will ci'eate a flame 3 or 4 feet in diaraetei* and from -M) to 30 feet 
long. These long flames ace probably caused by the repeated 
formation, decomposition, and reproduction of carbntiio acid. 
Minute particles of carbon float the entire icno^h of the flame, and 
serve at once to generate and to decompose Uie gas, producing a 
continued flame. 



ELECTRICITT TS. BOILEB INCBCSTATtON. 

In the " Journal of the Frankliu Institute," for February, 1868, 
Dr. C. M, Cresson communicates an article on this interesting and 
impoi-tant subject. At the outset the electrical explanation waa 
Burrounded by so many popular errors and such conflicting views 
on the nature of electricity, that the facts in the case wore lost 
sight of. Testimony of the strongest chai'acter having shown that 
this agent does pi-oduce the effects claimed for it. Dr. Cresson of- 
fers tills answer to the question "how these i-esults are produced." 

The apparatus, in its simplest form, consit'ts of a magnetic bar 
of hardened steel, suspended horizontally williin tlie steam buiier, 
in the upper part of the steam space, the south pole connected with 
the shell of the boiler, and the north pole supported by an insu< 
lated hook. 

After explaining the relations of heat, electricity, and manfuctism 
to each other, and the modea of their conversion, on prmciplea 
announced by Faraday, Grove, Frout, and others, with illustra- 
tions of their action, he aiTives at the following coDclusions : — ■ 

"1. In a steam boiler, the thermal, and consequently the electri- 
cal, cun-ents flow alternately toward and from the heated shell, 
as induced by variations of the temperature of the different parts 
of the shell and water, until some great disturbance of clectiical 
tension is made by taking off steam or water rapidly ; when, in 
order to restore the equilibrium of tension, electrical cuiTents near 
to the shell of the boiler flow constantly to it, as the metal is a 
better conductor of electricity than water, carrying with them any 
matter that may be in solntion or in suspension, and thus cause 
formation of scale in compact columnar form. 

" 2. The thermo-electrical cun'ents can be controlled by a suita- 
ble magnetic force ; and therefore the magneto used in the boiler 
direct the lines of thermo-electric action, and thus remove or 
enfeeble the causes of the compact deposition of bodies in solu- 
tion or suspension in the water in the boiler. 

" 3. Where scale has been foiiued previous to the application 
of the magnets, it is repelled by the Agency of magnetic and dia- 
magnetic forces, exerted in consequence of the polarity of the 
Bhell of the boiler, induced by the movement of the thermo-eleo- 
tric ctirrenls, dii'ected or governed by the ma^etlo bar of the 
instrumeDti which repulsion favors the intrusioa of a minute 



^.iGoo^lc 



1 



<8 Anxvu, OF acrEimTio Duoomaa. 

film of waUiT between the iron of the boiler nnd the iii^te, hud 
tlie liiltrr is looseued ani) broken np by Ihe expansion of Uie 
wnterjr tilm into steam. By exalting the intensity of mftgnetio 
action, by the substitution oF a powerful elcetro-magnet in place 
of the weaker permanent magnets commonly nsed, the effects ot 
deposition and removal of scale take place with such increased 
rapidity as to prodoce in a feiv hoars, resnlts wliicli, with the 
ordinary appnratus, have reqaired many weeks or months." 

The introduction of metals in the water of the boiler, which are 
electro-negative or electro-positive, to the metal in the shell (cop- 
per or zlnc^, either tends to coi-rode the t>oiler, or to oppose the 
action of Ihe instruments. la the whole course of the experi- 
mcnls there was no evidence of the production of any galvanic 
action having the slightest tendency to oxidize or in anyway 
injure the metal of the boiler. 



PARAFf IHE AS A 

The oils and lubricators at present used on machinery at higk 
temperatures are decomposed by heat, and leave a residual coat- 
inz, more or less thick and viscid, the adhesion of which to tbe 
sides of the cylinder interferes considci-ably with the free move- 
ment of the piston. In fact, it is im|)ossible to attain the full limit 
of power in iiot-air engines, like those of Ericsson and others, 
because it is impossible to lubricate them, and to prevent Ihe ad- 
hesion of the movinv parts. M. Monet, in " Cosmos," advises the 
use of miliHt (CjoHm), a substance obtained from the paraf- 
£nes, insoluble in water, soluble in the fixed oils, volatile without 
decomposition, not boiling under 370° F., of the consistency of 
wax at ordinary temperatures, and floating on the surface of coht 
water. It is cheap enough to be employed on the large scale, 
and preserves from oxidation and adhesion. 



PETROLEtlU FUEL FOR 8TIU.H 6HIF3. 

According to the " American Artisan," the absolute theoretical 
evaporative powers of a pound of anthracite and a pound of 
petroleum stand respectively at 12 and 22 lbs. of water. The 
average coat of crude petroleum is abotit 21 cents a gallon, and 
of coiu 6 dollars a ton ; in otijer words, the petroleum costs 3 
cents per lb., while the cost of coal is between the fourth and 
fifth of a cent per lb. ; hence the petroleum costs 13 times as 
much as the coal, and, its absolute heating power considered, its 
heat costs 7 times as much as the heat from coal, and it costs con- 
siderably more than this in its practical application. The cost of 
tbe appai'atus for using petroleum is great, and its darability 
small ; some economy would result in the cost of attendance on 
the fires, hut the other disadvantages named are decisive against 
Hs economical use as a steam fuel. Moreover, extraordinary cai'e^ 
in storing and using this foel must be eonstantly exercised. UDd«s 



^.yCoO^IC 



UECHAKICS Ain> USEFUL A8T8. 69 

these L'ircnmstances there does not seem to be tlie slightest proba* 
billty that petroleum at present can take the place of co.il as a 
steam fuel. 

LIQUID FUEL. 

At the Annual Meeting of the " London Institution of Naral 
Arcliitects," in 1868, Capt. Selwjn read a paper on " Liquid Fuel," 
bj the use of which, instead of eoal, a ship could, with the same 
weight of fuel, be supplied for a voj-age of 3 weeks under steam 
instead of 1, with less expense for fuel and more room for 
freight. 

He spoke particularly of the fluid generally known by the name 
of creosote, the price of which ia at piesent three-quarters of a pen- 
ny per gallon, or IBs. 9d. per ton. From its apecilic gi'avity being 
greater than that of sea-water, in case of fire from any cause the 
fuel might be run into the bilge-water in the hold or into the sea. 
Being not inflammable under 240° F., there is no danger of explo- 
sion, and it is not liable, like coal, to spontaneous eombuslioii. 
Great economy is said to be the result of the use of this fuel. 



TEBTIKG STEAM BOILERS. 

Prof. 8. W. Robinson, of the University of Michigan, comma- 
nicates an article to the " Jouvnat of the Franklin Institute " for 
January, 1868, as follows : " It is generally believed that steam 
boilers become weakened, fur resistance t« internal pressure, after 
continued use, ffom various known and unknown causes ; so that 
the engineer cannot judge of the pressure to which his boiler can 
be worked with safety. But this ho may determine by a veij 
simple process, and means which are always at command. It la 
as follows : Let the boiler be filled entirely full of cold water, 
even to the throttle and safety-valves, and all closed tight to pre- 
vent any escape. Now, by lighting a fire under the boiler, the 
water will he gradually expanded, and produce a pressure sufli- 
cient even to ruplure the iron before the temperature of the water 
arrives at the boiling-point. While the pressure is increasing, let 
the steam gauge or pressure indicator be watched ; and when the 
test pressure, which may be twice or more times as great as the 
working pressure, is reached, a portion of the water may bo al- 
lowed to escape and the pressure I'educed. The pressure results 
from the fact that water is expanded more by heat than iron. The 
process above given is attended with as mnch safety as the use of 
the hydrostatic press, unless the water be heated above 212°, 
which would not be required unless the boiler leaks. Below this 
temperaturo no disastrous consequences would follow, even if the 
boiler should be torn asunder, inasmuch as explosions result from 
the sudden expansion of gases or rapoia." 
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CABT-BTSEL AND WBOUQHl^mOH BOILEBS. 

Thu relative merits of cast steel and wrought iron for boiler- 
plates have been practically tested at tlio Ilarlioiter Works in 
Wostplialia, and the resdits weru decidedly in tiwoe of steel. Two 
boilci-4 were used in connection with the puddling and rolling 
mills, both of the same form anil size, cylindrical, 30 feet long, 4 
feet in diamet«r, with dome 2 feet high by 2 feet wide; the thick- 
ness of tlie imn plates was a little over fonr-tenths of an inch, 
and tiiat of the steel plates one-fourth of an inch, and the respec- 
tiro weights. 8,973 lbs. for the iron, and A,842 lbs. for the steel. 
It was found that wliile a. pound of coal evaporated 3.20 lbs. of 
water in the steul boiler, it evaporated only 2.51 lbs. in the iroa 
one. To perform the same amount of work it required Id the 
wron^Ulriron boiler 28 per cent, more fuel and 30 per cent, more 
time. At these works tliey now Itave 15 steel boilers In nse, and 
one of them, which is made of soft Bessemer steel, gives as good 
results as tlie others. There was also a marked dinr' — '- '- '' - 
it of incrustation in the steel boilers, owi 
le smoothness of the surface ; water which gave an incrus- 
tation of one-eighlli of an inch in 2 years in the wrought-iron 
boilers, gave in the steel boilers an incrustation hardly percepti- 
ble. — Mechanica' Magazine. 

The following on the same subject is taken from llie " Scientific 
American "; — 

" The use of steel in the manufacture of steam boilers is of 
comparatively recent date, and the relative advantages, if any, 
over ordinary iron boilers, except on the score of thcirless weight, 
has hardly yet been satisfactorily determined. We have before 
us perhaps the latest information bearing on this subject, being 
the results of an important series of experiments made recently 
at the rolling-mills of Messrs. Funk & Eibers, of Uagan, Prussia, 
for the purpose of ascertaining the respective evaporating power 
of the new compared with Uie old style of boiler. 

"The two boilers experimented with were each 5 feet in diameter, 
and S4 feet long, constructed to stand 5 atmospheres ' over ' pres- 
sure. One was made of wrought iron, and the other of soft cast 
steel. The thickness of the sides in the cylindrical portions of 
the iron boiler was 0.50 of an inch, and of the cast-steel boiler 
0.33 of an inch. Each boiler had a heating surface of 293 square 
feet, and 12 sqnare feet of grate surface. Both were new, and had 
never been before heated. They were set alike in brick-work, one 
above the other, but entirely separated by masonir ; the gitseous 
products of combustion passed through a single flue unt^rneaih 
each boiler, and passed directly into the same chimney. At fii-st 
both boilei-3 were filled, and firea were kept under them for sevei-at 
days in order to dry the brick-work, after which tlie fires were ex- 
tinguished and the boilers emptied and cleaned. Bach boiler then 
received exactly 712 cubic feet of water at 95° F. tempei-ature ; 
the man-holes were closed, and tlie water was heated to the boil- 
ing-point ; again the fires were put out, and all the ashes and coals 



,,Goo^lc 



WE^AKICS Ain> DSZFQI, ASTt. 71 

taken aw^j. From tbis point tlie boilers were fired afreah, and 
fed wit)i weighed fuel ; the man-holes, hilhei-to kept closed, were 
now opened to let the steam esuapc ; and the firin" was so well 
regulated, by means of dampers, that the velocity ol the escaping 
steam was the same in each boiler. The temperature of tlie gases 
from the fire was measured, at a point 6 feet fi-om the rear end of 
each boilei", and found to vary from 611'' to 734° F. 

" After consuming on each grate 3,160 pounds of coal of the same 
quality, the cinders of which were burned over and over again, 
the fires were put out, and the man-holes closed. On the follow- 
ing day the remaining water of the boilers, showing a tempera- 
ture of 95", was let on through the emptying tube, situated at the 
lowest part of the boiler, and measured by means of a hydrometer 
adapted to the tube. The iron hoiler showed 887 cubic feet, and 
the steel hoiler 331 cubic feet of the remaining feed water. There- 
fore the water evaporated in the iron boiler was 712 — 387 = 325 
cubic feet, or 20,066 pounds; and that evaporated In the steel 
boiler was 712 — 331=381 cubic feet, or 23,523 pounds. Hence 
the evaporating capacity was proved to be 17.20 per cent, in favor 
of the steel boiler. One pound of coal evaporated in the iron 
boiler 6,350 pounds of water, and the steel boiler 7,467 ponnds 
of water at 212° F. At the next trial the whole operation was 
performed in the same manner, only the velocity of the escaping 
steam was less. It resulted in sho\ving 19.62 per cent, in lavor 
of the steel boiler. One pound of coal eraporated in the iron 
boOer 5,809 [wunds, and in the steel boiler 7,008 ponnds of water. 

" These two experiments were verified in the following man- 
ner: To an equal quantity of feed water iu each boiler an equal 
volume of a strong solution of salt was added. After stirrin* 
the water for some time, by means of long poles, and boiling it 
with closed man-holes, samples were takenout for future analysis. 
In completing this experiment, in which equal quantities of fuel 
and water were used, fui-ther samples were taken out. The anal- 
ysis of the samples by Dr. List, of Ha^an, showed that in tho 
u'on boiler 1 quart ot water contained oefore evaporation 4,629 
grammes of chloride of sodium, and after, 5,985; in the steel 
boiler I quart contained 4,371 grammes before, and 7,385 grammes 
of salt alter evaporaUon ; the iron boiler lost 38.76 quarts, and 
the steel boiler 40.81 qiiarts of water, showing 20.85 per cent, in 
favor of the latter. The average percentage of these three ex- 
periments is 19.24 per cent in lavor of the steel boiler, which it 
will he noted bad a shell 33 per cent, thinner than tliat of the 
WTought>-iron boiler." 



bailst's steam engine. 

The essential requisites in a steam engine are now lightness, 
strength, compactness, and simplicity, so that it will occupy little 
space, be easily transported, ana be readily put up and operated by 
engineers of ordinary capacity; the working parti) should be few 
and durable, and protected from dust and dut. In Bailey's engine 
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the crank, with its connecting-rod, etc., Is enclosed in a steam- 
tight iH'iiil, CO nrransi'd iia to form an extension from one end of 
tliu C3'liuiliT in whic'li tho piston works, nod to this piston the coa- 
Dpcting mi) is directly pivotud, the opposite end nctuating the &y- 
whcpl. To close tlie com ranui cation between the cylinder and 
tlio hollow bead, n transverse slide is fitted with a roc king-block 
through wliieb the connecting-rod passes, the combined action of 
which |>rovidcs for tho free motion of tlie connecting-rod, and, at 
the saiuc time. Tonus a sufficiently steam-tight division between 
the cylinder and head. — American Oat-Light JouthoI. 



BDGOK OAS EKGDIX. 

Id this engine, as now perfected, by a simple arrangement, the 
gas, as soon as it is turned on, enters the cylinder mixed with 
about 9 times its bulk of common air. All that is necessary to 
start the engine is to light 2 ordinary jets of gas, which in their 
turn li"ht 2 others; tliese last inflame the explosive mixture of 

SLS and air conveyed to the cylinder, and, being estingnishcd by 
e explosion, are relit by the 2 jets fixed outside the cylinder. 
At the moment of explosion, a rei'y fine spray of water falls on tho 
piston, au(i (the heat being then 1,200° F.) becomes steam, thus 
reducing the heat and equalizing the pressure throughout the 
stroke, so that the engine lubricates itself by its own action. 
Among its advantages are r from perfect rest to full activity not 
2 minutes elapse ; it is as eaailv set to work as a gas-jet is lit, 
and is as insUntly stopped, and is thus, at all times of day or 
night, at the service of its owner. It is simple, economical, clean, 
sale, and remarkably steady^ in its working ; it requites no skill to 
start it, nor attention while in operation. 



TKEATUENT OP AHIMAI. REFUSE. 

In the second Annual Report of the New York " Metropolitan 
Board of Health," ia a paper upon the operations of the "New 
Tork Itendei-ing Company," by Drs. Morris and Janes, from 
which the following are extracts : — 

A dock at the foot of S8th Street, North River, was set apart 
by city ordinance for the reception of butchers' offal and all dead 
animals found in the citv limits ; boats, provided for the purpose, 
were moored at this dock during the day, upon which the materials 
were loaded until night, when they were taken down the bay to 
Barren Island and discharged. In consequence of the daily ac- 
cumulation and of the delay in removal, this dock had been for 
years a most offensive nuisance; many kindred obnoxious kinds 
of business had gradually been located in the neighborhood, for 
several blocks around, whose ofiensive odors impregnated the air 
for a gi-eat distance. The accumulations of butchej's' offal, dead 
animals, and market refuse, exhaled the most obnoxious and air- 
poisoning odors, lying upon the dock during the whole day, and 
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exposed to the direct action of the ean'a rays while in the most 
ttctive stji^e of decomposition. 

The "New York Kendering Company" have located a vessel 
OD each side of the dock, which exi«nd3 about SOO feet into the 
river. On these vessels buve been fitted up 9 sets of apparatus, 
for the purpose of immediately siippi'eesiDg this nuisaDce and 
utilizing the material here deposited. The ofT^I, brought to the 
dock in butchers' carts, is damped directly into iron tubs, provided 
for the purpose ; these are hoisted over the vessel, and imme- 
diately discharged iuto the tauks, which, as soon as filled, are her- 
metically closed, so that no further odor escapes from them. Steam 
heittisthenappliedbymeansofasteam-jacketsurroundingthetank. 
The vapors and obnoxious gases evolved during the pi-ocess of 
rendering are wholly conducted by an Iron pipe into a coil, several 
bundi'ed feet in length, located in a separate furnace, where, being 
supierheated, they are brought into contact with the flame of the 
furnace, and, united with ceitain proportions of fttmosphcric air, 
ivhich render them combustible, are entirely consumed. No offen- 
sive odor could be detected, alter repeated and critical obsenrntion, 
during any stage of the process. Dead animals are disposed of in 
the same way, the larger ones being cut up. When the contents of 
the tanks are suiSciently cooked, the steam is shut off, and they are 
allowed to cool down; the grease is then taken ont, and the greaves 
or scrap, after being washed, is discharged from the bottom of the 
tanks, drained, and removed upon sloops lying alongside, and the 
remainder is ti'ansported beyond the city limits to be used for pur- 
poses of fertilization. Duringtheoperations there are two periods 
when an offensive odor escapes : while emptying the contents of 
the carts into the tanks, and during the evisceration of the large 
animals ; but this is confined to tlie immediate vicinity of tlie boats, 
and is not pei'ceptible 50 feet therefrom. Thus, these poisonous 
and destiMictive materials are, by this process, rapidly clianged 
into life-sustaining principles, and a iruitful source of disease 
effectually suppressed. 



USE OF REFUSE LEATHER AND HIDE. 

In Capt. Brown's process for making compressed leather, the 
cuttings and heretolore useless waste of shoemakers are first 
cleansed from dirt and foreign matters ; the cuttings and refuse of 
hides, unfit to tan, and usually sold to glne-makers, are also re- 
duced to a fibrous mass. These are combined together with 
water, to which is added 1 part of sulphuric acid to 100 parts of 
water, until a plastic mass is formed, which may be pressed into 
moulds of any size and thickness. When dried iu a steam-heated 
room, they are passed through heavy pulp rolls, glazed on one 
side and rough on the other, to represent the grain and flusli sides 
of the leathei-. An addition of 5 to 20 per cent, of tlie raw fibre 
may be added to the tanned filaments, the former giving a vitality 
to the hitler by agglutinating them and imparting the albumen 
and gelatine which were destroyed by the tannic acid. To render . 
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It mipp}p. ftbnut )V pint of g1]-cerine is occastoiMlly incorporated 
with a liumlrcil wci<;lit of tim laasa. ll ie less permeable than 
ordJnary sole lentiier, harder, closer, more compACt, and 50 
per cent, cheaper tlinn the natural hide. . It is not suited for 
Oiacliino bnads or hnrnesa, but is well adapted for boota and 
shoes, eapecinll; for niiilud soles and heels, nnd for inoer soles. 
It pi'omiscs to be an impoilant bi'AUch of economic industry in 
aliliziag a verj abundaot waste mateiial. — Mechaniet^ Magazine. 



SCPPLT OF FRESH HEAT. 

Fresh meat h»« of late years become more and more coatly, 
notwithstanding the improvement in the breeds of cattle and in 
the manufacture of artificial food ; so that the laboring classes, 
the bone and sinew of the country, find it difficult lo obtain, in 
SuSSoient quantity and of good quality, the animal fooit which ex- 
perience shows to bo necessary for the daily performance of hard 
woric in temperate and cold climates. Cattle-plngues, the dev- 
aslation of war, ttie {ncreusa of population, and the greed of 
man, hare all combined to produce tliis unfortunate result. Tha 
public naturally looic to scientific men for the remedy. 

Much attention has been given to the relative heat-giving and 
■work-sustaining properties of nitrogenous and carbonaceous sub- 
stances, ID the matter of food in the abstract; while the chemist 
and the meat-curer have devised many metliods for preserving 
meat both for homo and foreign consumption. The perishable 
nature of animal food has been a serious obstacle in tlie way of 
bringing it from distant points in a fresh condition, and the uo- 
avoidable difBculties in the way of securing proper food, water, 
air, and rest, render cattle thus transported more or less diseased, 
and their flesh unwholesome. Among the processes for preserving 
meat may be mentioned that of Baron Liebig for the manufacture 
of "Extractum Caiws," described in the "Annual of Scientifio 
Discoveiy," for 1866-67, pp. 90-93. By this the nutritive properties 
of meat are condensed into a poiliable fonu, highly concenti'ated, 
of reasonable price, and extensively used in tlie preparation of 
soup, especially for armies and hospitals. Eight small cans will hold 
the concentrated alimentary matter of a whole ox, sufSeient for 
1,000 basins of good strong soup, at about 2 cents a basin. 
Morgan's process (see "Annual of Scientific Discovery," 1865, 
pp. A2-3) IS based on foi-ced inflltration, and makes use of the 
circutatorT system for introducing the solution of brine and nitre, 
instead of tbe usual method of applying salt outwardly. In the 

?rooeas of McCall and Sloper ("Annualof Sdentiflo Discovery," 
866-67, p. 91) bisulphite of soda is used ; and in that of Medlock 
and Bailey ("Annual of Scientifio Discovery," 1868, p. 80) the 
bisulphite of lime ; both used b^ iniection. Chemical preservative 
operations have not as yet inspired much confidence in the public, 
and, by all, the natural flavor of the meat must be more or less 
impaired. 
Tlie most valuable as well as tbe simplest system is the one 
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ordinitrily practised in this country, nttmely, of packing the meat i& 

tin cases, varying in weight fi-om 1 to 6 lbs. As prac-tjsed by 
McCall in England, after the raw meat is ti^iitly packed In the 
cans, a little water ia added and the lids closed, a small hole being 
left in each. A considerable number are then placed, in such a 
manner as to leave the upper part exposed, in a boiling soluiion 
of chloride of calcium. While the contents of the cans are boiling, 
the water escapes as 8t«am through tlie holes in the lids. Wlien 
the air is expelled, (be holes are soldered up, and the tins tr^ns- 
feiTcd to a bath at 260°, when, should any be imperfectly soldi-red, 
tbey begin to leak. After boiling for some time the meat is in a 
fit 6tate for being kept any length of time. In order to ascei'tMa 
if the air has been perfectly excluded, the cans are placed in a 
dry chamber at about 90°, and thei-e lelt for a time. If, on n light 
tap at the upper end a, hollow sonnd is emitted, indicating a sp.ice 
below, the workman is satisfied tliat there is a vacuum and that 
the can is perfect; if the sound be dull, as if the meat were in 
contact with the lii), the can is set aside. 

Without going to ihe river Plate, we have in our plains of Texas 
and the new States and territories west of the Mississippi, an 
inexhaustible storehouse from which to draw our supply ol first- 
quality meat, to be preserved on the spot by the last-named 
simple process, and to be brought to the north and east to supply 
the demand for animal food, which, at present, for the reasons 
above named, is too expensive for the subsistence of the laboring 
classes, who most need its life-sustaining properties. Estitblish- 
ments of this kind, comlucted by competi;Dt and tnistwoithjr 
persons, could not fail to be highly remunerative for years to 
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the preservation of meats. Ue stat«d that the insufficiency o 
supply of animal food in the markets of Great Britain had led him 
to investigate the various groups of maladies affecting cattle in 
the Old World, especially those which spread with such frightful 
rapidity from one country to another thi-ougli the lines of transit 
of cattle trains ; but efforts in that direction proving only partially 
successful, and the piiee of many kinds of meat having risen from 
80 to 40 per cent, in 17 years, be had commenced in 1365 a series 
of experiments on preserving meats in bulb, without the use of 
salt or desiccation. 

The conclusion was early reached that the tissues of the animal 
should be fixed previous to its death. Ingredients containing tan- 
nin were first used, and the cai'casses, which were packed in fat, 
remained in good condition for a great length of time ; this failed, 
however, in the case of one animal, which persistently r<^fused to 
partake of the drug ; and as herds of cattle could not readily be in- 
dnced to feed on tannin, some other expedient was nccessarj. 
Having proved the antiseptio effects of carbonic oxide giis by iie 
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tendency to expel oxygen, Bniraaia were made to Inhale the gag. 
and the result showed that decomposition took place only when the 
caibonio oxide disappeared. To effect the complete removal of 
the oxygen, the use of Bulphui-ous acid gas, well Icnown as aa 
expedient for curing hams for exportation, was resorted to; by 
itself, tlie acid could not prove successful, as it would remain in 
contact with the oxygen for an indefiuite length of time witiiout ma- 
terial change in either. The cai-cass waa therefore placed beneath 
the air-pump, the solphnrous-acid gas introduced, and charcoal, 
platinized by tlie use of chloride of platinum, passed up through a 
column of mercury. The sulphurous acid gas was thus oxydized 
aud the atmosphere entii-ely destroyed. Simple carbon was sub- 
sequently fotmd equally efficient, and the plan was finally simpli- 
fied by the introduction of a small quantity of carbon in which 
sulphurous acid waa condensed. In this way thelneasurement of 
delinite quantities became an easy matter. 

The process now consists in causing the animal to inhale car- 
bonic-oside gas until it loses consciousness, when it is killed and 
bled ; the carcass is quickly dressed, and while still wiu-m placed 
for a short tim« beneath an air-pump. The small quantity of air 
which this process fails to exhaust is desti-oyed by tlie introduc- 
tion of sulphurous acid gas in charcoal. The meat will tlien tecp 
for months, and perhaps years, in any temperature, without puti-e- 
faction, even though it be filled with the maggots of flies. It is 
not believed that the snlphni'ous acid, which is neutralized by the 
alltalies of the meat, could have any injurious effect on the tissues. 

The tests of tliis method thns far applied have been attended 
with success. Beef killed in London, in March last, was sent to 
New York in June, and as late as the middle of July was shown 
to a pi'ominent butcher in Fulton Market, who did not discover 
that it was other than ordinary beef, and expressed the opinioa 
that it had pi-obably been killed about 2 days. One piece of beef, 
kept for 10 days in a can surrounded by water at a temperature 
of 90° to 100°, came out perfectly fi-esh. The process, in the opin- 
ion of eminent chemists, does not Injure the meat in the least, 
which is an advantage very difficult of atbunment, even in the 
case of transportation of live stock, which is liable to the bad ef- 
fects of confinement and the length of the journey. Among the 
beneficial results of the adoption of this scheme would be a better 
supply in our markets of wholesome meat, and at a deairal^ly 
cheaper rate. 

In the " Scientific American " is mentioned another preserva- 
tive for animal substances, not very different fi-om the eau h^rto- 
sfatique, or blood-staying water, presented to the French Academy. 
It is composed of alum, benzine, and water, and is said to cover 
the substance to be preserved with a sort of filtering cuticle, ex- 
cluding the decomposing animalcules, according to Pasteur, while 
admitting pure air and allowing free evapoi'atwn. That air haa 
In itself no tendency to premote decay accoi'ds with common ex- 
perience, tliough not with the common impression. The butcher 
keeps his meat in a current of dry, pure air, and a cai'cass hung 
up in the elevated atmosphere of some of our Rocky Mountain 
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reetons will dry perfectly sweet and aoxtnH throaghont, wtthoot 
ot&er cnring'. Putting these facts »nd Piisteur's discovery together, 
ia there not probably a practicable piinciple which luay be applied 
to the preservation of fruita and meats, and even of the human 
body, without the aid of a " 



OTILIZATIOS OF WASTE FOOD. 

The ntilizatioQ of the waste food of South America, if it <Aiitd 
be accomplished profitably, would be the greatest possible boou 
to the poor. In the vast prairies of America, extending from the 
Mis^ssippilo the Missouri, bisons roam freely in drores too large 
for the eye to compass, but certainly nuraboring many hundred 
thousand beasts, ' in the pampiu of Buenos Ajres the wild okqu 
are at present elaught«red at the rate of 400,000 annually for 
4heir hides and skins, tlie flesh being an absolute waste, civiliza- 
tion having not yet arrived, in these regions, at the simple process 
of cutting the flesh into long slips, and then dryinv it in the son, 
in wliich form it comes from tlie River Plate to the Southern States 
of America, and is there eaten by the negro population in thA 
form of jerked beef. In Moidavin and Wallacliia there is aa 
abundance of ox flesh wasted, the immense herds of this quarter 
of Etirope being slaughtered simply for their fat and boms. Some 
of this beef, and some also from Australia, has come over to this 
country in hermetically sealed cases.; and capital food it is, much 
better than the salt Junk upon which we used to feed onr navy ; but 
it has not yet made a footing among our population, although it 
can be sold in London at sixpence a pouna. 

Mr. Simmonda, in a paper contributed to the "Journal of the 
Society of Arts," in speaking of the vast sources of unutilized food 
that exist in different quai'tei-s of the globe, states that the quan- 
tity of animal matter wasted in the Newfoundland cod-fishery is 
120,000 tons annually. Surely, if none of tliis can be secured for 
food, it may be made available for some other useful purpose. 
Prof. Way has, we understand, prepared a manure from refuse 
fish, which contains a very high percentage of aramuniacal salta 
and phosphate of lime. We are told, indeed, that the guano isl- 
ands will be exhausted by the year 1886, or thereabouts; and if in 

agriculturists will be. sorely pressed for a powerful fertilizer. The 
enormous number of horses in Buenos Ay res renders them of littla 
commercial value ; but it is certainly odd to Iiear that the number 
of mares slaughtered in that country merely for tlieir hides and 
grease is so great that it is found economical to light the city of 
Uiat name with gas made from tlie fat of these animals. Again 
Mr. Simmonds tells us, that from 18,000 to 20,000 elephants are 
killed annually to furnish the ivory used by the Sheffield manufac- 
turers. Elephants' flesh is very good ; and the late Mr. Gordon 
Gumming spoke rapturously in his TOlames on African traTel 
about the delicacy of elephants' feet; not that we think it likely 
tiiat (he Aeah of (his aoisaal will erer • 
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«elve>, or thnt we shall ever benefit by the superfluity of green 
turtle to be found in the bay.i of the Bonin Islaoaa, where they are 
■o Duiucrous " that they quite hiiia the color of the shore, and 
many are from 3 to 4 ewt. each ; " but there is no knowing what 
science miw do for us even with res^iect to preserving this soper- 
ftbundaot fleah and ike. — London Quarterlii Beviea. 



TITILIZATIOH OF SEWiOB. 

»ort of M. Duraas, of Paris, t 

ided for the useful applicntion of sewage : 

collected in roservoirs, and precipitated by a solution ot sulphate 
of alumina. The coat of the precipitant is stated to be one cen- 
time to the cubic metre of sewitge, or leas than half a farthing to 
a cubic yard. The preeipifcito is quickly deposited, and con- 
tains uli the phosphono acid and nine-tenths of the. nitrogen and 
organic matters of the aewage ; it ia, therefore, a valuable manure. 
The weio;ht of dry precipitate obtained ia 6 kilogi'ammes per cubio 
metre. The supernatant liquor is limpid and odorleas, and may 
be ran into a atream without fear of dangerous consequences. 



THE LIKE LIGHT FOR DWELLINGS. 

The principle of the lime light is the same as that known &s the 
" Dranimond " light; oxygen, hydrogen, and lime are concerned 
in its production. According to the " London Scotsman," they 
are used as follows r A jet of hydrogen beino; ligiited, a Jet of oxy- 
gen ia turned on to mix with it, and the solid incombustible lime, 
exposed to the intense heat, emits a very pure and powerful light. 
As the method of using and lighting tlie jet is the same ns with a 
common gaa-bumer, no speci:il knowledge or instruction ia nccea- 
aavy for its mana^'ement. With a consumption of the gaaea of 
li feet per hour, the light produced ia equal to 4 gns-lighta, each 
burning 5 feet per hour ; 3 feet per hour give a hght equal to 15 
gas-lights, each burning 5 feet per hour; and 6 feet per hour are 
equal to 300 feet of gas. The two gases ai-e easily produced, and 
s vei-y small main would be sufficient to convoy them througb the 
streets to dwelling-houses, for which this light is singularly well- 
fitted, as its products of combustion are innoxious and have no 
tarnislilng effects ; it exurcLsea also no chan"i»g influence oD 
ooloi-s, every tint being as distinctly observaWo as in sunlight. 
It is believed that the lime light will, in many cases, supersede 
the nse of gas both in a small way and on an extended scale. 



OF WINES. 

According to the new process of Mr. Dumesnil, the cask of 
wine, uncorked, is placed under an iron bell and the tur exhausted; 
Kfi»r two hours Iba noise occasioned by the exit of tho air ceases. 
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D being created, the gases confined ia the wioe Are re- 
leased from atmospheric pressure, and, na they are esseniially 
elastic, expand sufficiently to break the ceils of regeLable 6l}riae 
enclosing them and escape. These gas^st are dissolved to sucli an 
extent that the withdrawal or 30 or 40 Jitresof e«3 occasions no 
sensible decrease of liquid. The theoiy of the deconiposiiion of 
grape-juice and other organic snbstance rests on a very element- 
ary fact, namely, on the power of double decomposition. Gas- 
eous pi-odncts of the fermentation do not remain inert, but ener- 
getically induce the fertaentation or decomposition of free bodies. 
These products are the most active in inducing decomposition; 
they alter wines indefinitely when enclosed in the fihriue culls, 
which M, Pasteur calls mycodorroes, Wliite wines owe tlieir 
great superiority in preserviilion over red wines to tlieir different 
condition as regards this point. Under tiie treatment by the 
Tacunm, fermentation does not occur, or, if in progress, entirely 
ceases. — Chem. Nobs. 



AIB IREATKENT Ot WIHE. 

Mons. R. D'Heurease, the patentee of the new process by which 
new wine is ripened in a few veeks, instead of, as iu the old 
method, years, ^ves us the following resumi of his method. Ue 
says: — 

In all " must" are certain nitrogenous substances, the cause of 
fermentation, if called into action by some impulse. The contact 
witli air, and the germs of fermentation therein constituting tlie 
impulse, causes in " must" the vinous fermentation, — generally 
termed " the fermentation," — which eliminates a portion of the 
deleteiious substances by oxidation irfthape of yeast. To prevent 
later fermentation and diseases of the wine inhci'ent therein, all 
the niti-ogenous substances have to be eliminated. This can ba 
done slowly, tediously, expensively, and imperfectly, by fi'e- 
qaently drawing the wine from cask to cask for years, or it may 
be done in a lew weeks, thoroughly, easily, and economlcilly, by 
impelling the air into tlie " must " or young wine. The air it is, 
which in either case acts, oxidizing and eliminating the nitroge- 
nous substances, and the wine is constant and sound only when 
free from all these Bubstances, which also carry with them all that 
bad or I'arthy taste which vitiates nearly all American wines. 

An air-pump is used by M. D'Ueureuse for the purpose. In 
some cases it is desirable that the air be previously heated. 
The heater has a pipe and faucet, and the heated air may be 
mingled with that of ordinary temperature at will in a resei-voit 
an'anged for the purpose. 

From this the air is passed through a cotton filter of simple con- 
struction, and then conducted through some pipe or rubber hose 
to which a perforated mouth-piece of tin, copper, or gutta-percha 
is attached. This mouth-piece, mostly in shape of a pipe or pipea 
to suit the vat, is sunk to the bottom of the ferment-vat, and re- 
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quires frequent cleaning from anything adhering, to prevent 
BOH ring. 

Air being the necessary Agent for fermentation, the impelling 
of it into the " must" is comnienced nt once. A bIow current of 
air will generally prove sufficient. The temperature of the air is 
to be kept low as a general thing; only exceptional cases may 
require It exceeding 70" F. ; 66" to 60° to be considered the aver- 
age. 

It is Impossible here to lay down a general rule for the dura- 
tion nnil quantity of tlie impelled air ; it depends on the kind of 
"must," tlie weather, and lociility. However, it is certain that a 
deviation fram the precise quantity of air, for the production of 
the veiy best wine, will lie of less injurious consequence to the 
product tlian the incorrect guaa as to tJie termination of tlie usual 
lermentiitiun. It will aUo be preferable, toward tlie end of the 
process, to impel the air not continually, but 1o allow some inter- 
vals, during which tlie manner of clarification will permit an accu- 
rate judgment whether the process is finished or not. 

Bv tins plan, it is claimed, a given quantity of wine may be 
worked with a smaller number of vats and in far less time tlian 
by the usual method. The losses by various accidents, which, 
when the time is prolonged, are liable to occnr, are a yearly off- 
set against the cost of pnmp-apparatus, which will last for rears. 

It W.1S formerly supposed that air should be eicluded from 
wine ; and tliis was done in Ihe face of tlie fact known to all, that 
it was improved by occasional changing from cask to cask. About 
25 years ago Lieuig proposed that the casks be left open. This 
did not answer the purpose, because the air came in contact with 
the surface only of the wine. Mens. D'Heureuse says that upon 
the first announcement of his plan it met with no encouragement. 
He has now an ally in Mr. C. H, Frings, a well-known German 
expert, who gives it as his opinion that this method is the only one 
suited for American wines. The patentee considers the method 
as adapted also to the treatment of cider, beer, and all fermented 
liquors, — Mining and ScUrUific Pros. 



PRE3EBTATI01J OP WOOD. 

Mr. Sigismnnd Beer, of New York, at a recent meeting of the 

Americaulnstitnte, explained hia new pi-ocess for preserving wood. 
Tiie following are extracts from Ins patent: — 

"Wood freshly cat is full of sap, composed of hygroscopic and 
very perishable organic substanues. Heretofore, the idea has 
been, in seasoning and preserving wood, to wash out these sub- 
stances, or to chemically combine and convert them into more 
durable compounds. Washing by ateam only removes matter 
having great affinity for water, and soluble therein, leaving 
those that coagulate by the action of steam to fill the pores ana 
stop further action. The chemical conversion of these substances 
is commonly produced by metallic salts, which combine with them, 
forming insoluble compounds of more durability. But this acUon 
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1b necessarily limited to the exterior, as deep impregnation tg 
stopped by the newiy formed products. Moreover^ the cost is 
high, aad the ealta more or less iojniioiisly affect the wood sLib- 

" My discovery consists in simply treating the wood with a 
boiling solution of borax in water, which eusily and effectually 
dissolves and removes all those perishable substances, without 
injuriously affecting the wood fibre, wliich, on the contrary, be- 
comes harder, impregnable to water, vernun-proof, perfectly in- 
different to the moisture or dryness of the atmosphere, and almost 
incombustible. 

"The process and operation are as follows; In a tank, of 
wood or iron, I prepare a saturated or nearly satui-ated solution 
of boi'ax in water, sufficient to cover the wood. I then raise the 
tempei'ature, by eteam or otherwise, to the boiling-point, and 
keep it there from 2 to 12 hours, according to the porosity and 
thickness of the wood. I then repeat this operation in a freshly 
concentrated solution of borax in water, but immersing the wood 
only half as long as before. The wood is then taken out, and, as 
soon as dry, it is ready for nse, if its hardness and discoloration 
are not objectionable ; or it may be several times washed in boil- 
ing water, which will exti'act the absorbed borax in connection 
with the colored matter, and restore Its former color and appear- 
ance, more or less, at will, 

" It is not necessary to use a very strong solution, but I prefer 
it on account of the facility for re-using it. 

" Simple OS my process is, it may be advantageously altered in 
some cases. When tbick lumbers are to be treated, it is well to 
st«am them thorougtdy in the ordinary way, and place them in 
the tank while atiir warm and wet. The denser and heavier 
liquid of the borai solution will more quickly penetrate the pores 
otthe wood, and shorten the operation considerably. 

" If it be desirable to impregnate the wood with t^T, coal-oil, 
or like substances, they are easily applied after the wood has 
been thoroughly dried. 

" If it be desirable to make the wood perfectly water-tight, 
shellac, or other gum, or resiu, or substance soluble in a boiling 
solution of borax, and insoluble, after drying, in cold water, may 
be added to the liquid of the second operation. " 



WOOD-BANQINQS FOR WALLS. 

At a reoent meeting of the Massachusetts losUtnte of Tech- 
nology, was exhibited an extensive series of specimens of the 
" wood-hangings " recently introduced as substitutes for paper on 
the walls of houses. 

The machinery used in preparing this wood is that nsed in 
cutting veneera, but the sheets cut are much thinner than any 
veneers, some of them being as thin and delicate as tissue paper, 
S to 300 thicknesses to an mch, though the common thickness 
is from 110 to 120 to the inch. The logs are steamed befoi-e tliey 
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Bre cnt, and the knives are long or short according to the direo- 
lion in which the logs are cnt, some of thoni being 10 feet long. 
In cutting round a log. shavings of very great length arc made. 
A length corresponding to 8 rolls of paper, of 8 yards each, can 
be cut by the present machine in 2 minutes. 

By saturating the wood in glycerine and other fluids, the harder 
woods, like hai-d maple, are rendered soft and pliable, so that 
they can be carried, without breaking, round corners and over 
beads in the same way as paper. A strong sizing of glue is first 
applied to the wall, and then the hangings arc put on with com- 
mon flour paste in the same way as with paper ; the grain is then 
tilled in and finished with a vai-nish or a mixture of oil and was, 
the last being the best and the cheapest. The prices of the com- 
mon tvoods are IJ cents per square foot, equal to 54 cents for an 
S-yards roll of paper ; the more ciipensive woods, such as maiiog- 
any, bird's-eye maple, etc., 2 cents per square foot, equal to paper 
at 72 cents a roll. 

It may be put on plain, panelled, or ornamented in various 
ways. The sections are so thin that they dry completely in 24 
hours, and, if they come off at all, will do so at the end of that 
time ; heat does not affect them any more than paper, and they 
have withstood without change the great changes of temperature, 
dryness and moisture, in kilcli^s in this vicinity, for a period now 
reaching 9 months. These hangings can be put on, finished and 
fitted, at an espenso of 2 dollars a roll, presenting the appear- 
ance of the Bolid wood, and, it is claimed, permanent and capable 
of being washed without injury to the texture or lustre. 



CHROHO-LrrHOGKAFHT. 

Chromo-lithography is the art of picture-printing in colors, and, 
although not a very recent invention, it has been greatly modified 
and improved of late years ; it might, with propriety, be called 
mechanical painting, as the colors are laid on one affer another, 
mingling the different tints and shades until the picture is com- 
plete, in a manner analogous to painting with a brush ; and, pro- 
vided the men who undertake the work are skilful artists, there is 
DO reason why a chromo-lithograph should fall short, in point of 
expression or delicacy, of the original painting which it is designed 
to imitate. 

A few words on ordinary lithography will first be necessary in 
order to give the reader a clear idea of tlie ehromo process. 
Briefly, then, a lithogi'aph is a chemical drawing upon stone, — the 
drawing being made with a greasy or oily ink upon the peculiar 
quality of limestono found in the quarries of Solenhofen, Bavaria. 
All other processes of engraving are mechanical rather than chem- 
ical, as in wood or type work, where the impression is obtained 
' " 'sed design, or in copper or steel plate, wiiere the dea'"~ 



is made by deep incisions, into which the mk is rubbed. In the 
lithographic process, however, there is neither rdieno nor intaglio 
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design ; the operation ia (dependent eiraplj npon the chemicitl 
affinity existiDu- between the greasy iaatti;r eiuployeit in die ink 
and that upon the stone, and tne ant;igonisin which this matter iias 
for water, with whicli the stone is, in all cases, dampened before 
pulling an impression. 

In chromo-llthography the process Is identical, except that a 
different stone is iviquired for eveiy color employed, ana tlie ink 
nsed is a species of oil color, similar to thiit adopted by artists for 
paiDting. The number of stones used depends upon the number 
of colors required, osually varying between 10 and 30, and the 
time necessary to prepare these stones for an' elaborate piece 
of work extends over monthj, and sometimes years ; but the 
number of colors in any given picture is not always an indica- 
taon of the number of stones employed, as the colors and tints 
are multiplied by combination in being printed one over another ; 
thus, in an engraving where 25 stones are used tliere may he up- 
ward of a. hundred different shades of color obtained by this means. 
The amount of labor and detail involved in drawing the different 
parts of the design upon so many stones is almost inconceivable to 
one who is uninitiated. Tlie modus operandi is as follows : — 

Upon the first stone a general tint is laid, coveiing nearly the 
■whole picture, and as many sheets of paper as there are to be 
copies of the pictures are printed from it. A second stone is then 
prepared, embracing all the shades of some other color, and the 
sheets already printed with the first color are worked over this 
stone. A third, fourtli, fiM, and sixth follow, each one repeating 
the process, and adding some new color, advancing the picture a 
step further, until the i-cquisite number of colore nave been ap- 

Slied. The prinUng of so many colors, and the time required for 
ryiu^ each before the application of a suceeedinff one. Involves 
months of careful and anxiously watched labor. Great cara and 
Bkill are required to perfect what is technically termed the " regis* 
tering," or that part of the process which provides that the paper 
falls upon eveiy stone in exactly the same position relatively to the 
outline. To attain this end, stout bi'ass pins are fixed in a frame 
surrounding each stone. These pins penetrate the paper in mak- 
ing the fii'st impression, and, the holes thus made, being carefully 
placed over the pins in all subsequent impressions, insure the cer- 
tmuty of the ouuine on every stune always falling into the same 
position on every sheet. At last, however, it leaves the press to be 
sized, embossed, varnished, mounted, and framed. The embossing 
is that part of the operation necessary to break the glossy light 
and soften the hard outlines, a broken structure being given to the 
print by being passed through the press in contact with a rough- 
ened stone. 

Of course the chromo-lithographer and tie printer must be 
artists, in feeling at least, or they never can attain any degree of 
competency ; and this iviquisitc, combined with the necessity of 
long study and training, is tlie reason why so little is done in this 
branch of^tbe business in this country. The number oC successful 
chromo-lithographers, even in Europe, is yet very limited ; there- 
fore the efl'orta of American houses are all the moi-e praiseworthy, 
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FBOCE9S OF SCOIB-HAKIMO Ut UACBTrnTS. 

There Is no department of manufacturing industry in wliicfa 
moi'o progress has been made during the last ten years tlian in the 
produi^tiuti of sugar. It is equally truo that there is none in which 
BO much remains to bo done. The extraction of white sugar 
direct from tlie juice of the cane and beet, without refining-, is 
now an accomplished fact. At ^be great Exposition in Paris 
beautiriil specimens from three estates in Mauritius were exhib- 
ited and took gold medals. 

M. Puulin, one of the planters who received the gold medal as 
before Rtatcd, gires Uie following simple slatiiment of the process 
employed : — 

" The canes are crushed in very powerful steam mills, the cyl- 
inders of which turn extremely slow, so as to squeeze out alt the 
juice. Tlie juice is received in troughs, and a certain quantity of 
Bulpliate of soda (neuti'al and anhydrous, that is, without water) is 
added to it. After this first opci'ation, the object of which is to 
prevent the juice from fermenting in the defecating troughs, it is 
satnratcd with lime (the quantity varying aocordtng to the quality 
of the juice), and it is then drawn off into an apparatus called an 
' appardl h tripU effet,'' which is a set of vacuum pans, 3 in 
number. It is then boiled at a very low temperature iu these 
vacuum pans. When the syrup is concentrated to the granulating 
point. It is left to cool. When cold it is put into a turbine or cen- 
trifugal, which is made to perform 700 revolutions per minute. 
The sugar is ' clairced,' or clarified, by having thrown upon it ft 
' clairce,' that is, a syrup, which Is ladled out of a jar or tub, and 
thrown upon the revolving mass of sugar by a workman, 

" The clairce is simply a symp of sugar, or molasses, Into which 
has been previously introduced a certain quantity of water, so as to 
reduce the syrup to a density of 85 degrees (Baum^'s hydrometer, 
called also Apise syrop). As the workman pours in the clairco 
the sugar becomes white, and when the cleansing process is thus 
accomplished a jet of diy steam is let into the turbine. This jet 
is sent dh'ectly into the centre of the turbine. 

" A jar or tub for the claircing or clarifying s^up is attached to 
each turbine and bears a fixed proportion to its capacity. The 
workman pours this syrup upon the revolving sugar with a larffo 
iron hidle, about three-foui'ths of a pint ; so that the contents of tbe 
turbine are clarified by a single jet of the syrup, and in from 3 to 
4 minutes. The syrup usually employed in turbining the sugar ia 
obtained from that pai-t of it which flows from the turbine. 

" In Mauritius the syrups from the turbine are usually reboiled 
a second and third time, so as to extract from them every particle 
of crystalliaable sugar. The residuum of the tliii-d boiling is gen- 
erally sent to the distillery and used for making rum. 

" By means of this process canes cut in the momhig may for- 
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nish sng^ttr perfectly readj for packing And shipping by evening 
of tbe Biime diiy. The success of the claircing in the turbine de- 
pends in a great degree on the sliill of the workman in cliargo of 
the ladle ; aod this skill is the result of pi-actics and obsei-vation. 
So also in regai'd to the jet of steam sent into the turbine, and 
tohich must be dry, that is, heated to a degree where it eeases to be 
moist, as moist steam irould cause the sugar to melt in the tar- 
bine, instead of drying, bs happened in the beginning in Mauri- 
tius, where the planters began by nsiug condensed steam, which 
is very bad. 

"The very large and splendid crystals shown in some of the 
samples are easily obtained; but they cost more and are incon- 
veniently slow in meltjng. Those samples in the Exposition were 
made eimply to show what can be done ; but they would be un- 
suitable for general use, as they would take a good half hour to 
melt in water. 

" Let any one, desirous of ascertaining the relative qualities of 
£uropean-made and Mauritian-made su^ai-s, dissolve the latter in 
ft glass of water, and obsen'e its delightful perfume. But in order 
to have this fine odor, the sugar must not have undergone fermen- 
tiitiou, nor have been subjected to refining by bone-black. All 
the Mauritian sugars made by this process have this perfume, and 
all are, strictly speaking, raw sugars; that is, they ai-e purified 
by a mode of fabrication from tlie juice, which is not refininv, 
and wliich makes uo change in their natural eavor." — Scient^ 
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proposed invention, be empliasized an assertion by flinging away 
at random a piece of rubber combined with sulphur that he held 
in his bund. The fragment fell upon the stove, was subject to ai 
higher heat than that to which lie erer ventured designedly to 
suhject the material ; and when it was recovered, it was found to 
possess the qualities for which he had sought so long; cold did 
not harden and heat did not soften tbe water-proof ami elastio 
mass. And thus sprang forth the germ of an invention that has 
built up a new branch of manufacturing industry, given employ- 
meutto thousands of opcraUves, and added in myriad forms to 
the conveniences of life, — American Arliion. 



HEW LAKF3. 

A lamp has recently been invented in France, the flame of 
which is said to be as brilliant as the oxy-hydvogen and lime 
lights, wliile it is much less costly. Coal gas, intimately mixed 
with air, is urged with gentle pressure along a tube, and made to 
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pas3 through a metallic ptat« pierced full of minute holes. A 
Tust nuiubiir of jets is thus obtitined, which, after bein^ driven 
though a, fine tisane of platinum wire, are liglited in the usuitl 
way. Tlie platinum soon acquires a white heat, and gives out 
so "brillisnt n light that it cannot be endured by tiie naked eje. 
About 1 metre of gas is consumed per hour. It is called the 
" BourbouzB " lamp. — Oil Trade Sevine. 

Stibmarine Lamp. — Oil lamps, as oi-dinavily employed for this 
purpose, require the use of a pump to foreo in aif for combustioD 
through long rubber tabes, and are not only inconvenient, but 
give little light. Electric lainps arc too expensive for common 
use. MM. Oaut£ and Denoyef have constructed a lamp fed by 
compressed oxygen, enclosed in a i-eservoir below the lamp ; it 
thus carnes its own gas with it, burns without communication 
viih the outer air, and is portalile and inexpensive. The gas, 
ander a pressure of 5 atmospheres, is fed to the lamp by a tube 
with 2 annular crowns, one external and the other internal to the 
wick, both pierced by numerous small holes. The wick can be 
regulated from the outside, and the jet of gas modified by a 
cock; the lamp is surrounded by a cylinder of thick, well-an- 
nealed glass, covered by a brass plate. The flame is bright and 
steady, and will endure for three-quarters of an hour. Numerous 
successful experiments have beeo made with !t in the River Seine, 
at Paris. A man in costume of a diver recently descended into 
the sluice opposite the Mint to the depth of 8 feet; the lamp 
burned beneath the water, and at the distance of 2 yards from him 
the diver was able to inscribe with a diamond on a piece of glass 
the date and hourof the experiment. The lamp burned for three- 
quarters of an hour in the water, and when it was brought to the 
surface it was still burning, and the flame as bright as ever. Not 
only will this invention prevent the danger of explosions from 
fire-damp, but it will enable search for drowning persons, or foe 
propcily lost by shipwreck, to be pursued with the utmost facility. 
— Comptea n<3idm, 1868. 



WATEBINQ 8IBEETS. 

In one of the principal streets of Glasgow, workmen are laying 
down pipes, which are to be connected with the water-mains, for 
watering and cleansing the highway, — an invention of BIr. Sim. 
The pipes are of malleable iron, aliout 3 inches in diameter, and 
are laid down immediately outside the pavement on one side erf 
the street only. The water is to escape by openings one-sisteenlh 
of an inch in diameter, drilled about a foot apai-t. By this ar- 
rangement, Mr. Sim expects to be able to lay dust at a much 
(Reaper rate than by the old water-butt process ; and he will use 
it in cleansing in conjunction with the scavenger's broom. — JitM^ 
ndl of FrankUn InHUuU, June, 1868. 
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ON GALVANIC DEFOSITIOH OF ISON IN COHEaiYE FILUS. 

A German chemist of emlnenee, Dr. F. Varrentrapp, of Bruns* 
wick, cornea to tlio eoneiusion that there ai'e no reasons why de- 
posits of ^most any thickness of metal in cohesive coats may not 
be obtained from soiutiona of ii-oa by mcaas of tbe galvauio cur- 
rent, with as great a facility as fi-om those of copper, if only cer- 
tain precautionary rules be attended to, which follow : — 

From a watery Kolutioaof ironin which a plateof metallic iroD, 
eerrin^ as, and connected with, the copper cylinder of a simple 
Daniell clement, and the plate to I'eceive the deposit connected 
with the zinc cylinder ai'o immersed, hoth phites being of about 
the eame size, a coating, though thin, will be obtained, but it will 
remain so, and usually there will very soon set in a strong evolu- 
tion of gas. In order to avoid this, it is sufficient to inseit hi the 
current close to the iron plate n spii'al of iron wire, tbua enlarging 
tbe surface of this metal as compared to that of the one which is 
to receive tlio coating, and upon this change the process will go 
on for days in perfect regularity. Tbe ii-on coating has the ten- 
dency of forming warty aggregations near the edges. It is ex- 
ceedingly brittle, and of a hardness i-esembling non-hardened steel 
under the file. After passin" the fii-e, however, it becomes soft 
and flexible, and may be rolled into a naiTow cylinder. 

The tank must be of such dimensions that there may remain a 
Space of at least 4 to 5 inches between both plates. It is of advan- 
tage to arrange in front of tbe iron plate a pane of glass, not 
quite reaching to the sides of the vessel, aa this will prevent the 
particles from being earned on to the surface of the plate. 

Metallic types and blocks are most readily coated in this 
manner, as much so as with deposits of copper; they may ba 
easily separated by having a previous coating of silver, which lias 
been allowed to become yellow in an atmospliere of sulphui'etted 
hydrogen, hut which must not be too heavy, since in that case it 
would cause the iron coating to become loose and reflexed, as 
soon as it acquii-es about the thickness of paper. The latter also 
takes place on casts of wax or gutta-percha made conductive by 
means of plumbago, in case tho coatmg cannot be made to gi\>w 
beyond the edges. Any bubbles of air which may adhere tu the 
object will prevent a cori'ect deposition, and must be i-emovcd by 
immersing in alcohol previous to phicing in position, or by blow- 
ing over it atomized spirits. 

Since the iron solution is rarely quite neutral, and generally 1« 
Bomo extent oxidized, it is well to receive tlie first deposit on a 
spare plate of copper, to remain in the bath for an hour. When 
the battery is fresh, or must be renewed, it is well also to add some 
sulphui'ic acid to the sti-ong solution of copper. The water for the 
amalgamated zinc should contain only shoit of 3 per cent, of sul- 
phuric acid. 

In the beginning of the operation the formation of bubbles 
cannot always be avoided altogether, and it will be lound best to 
remove the plate or object after b minutes of action, to rinse it in 
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a current of wfkter, anci, after replacing, repeat this several timea 
on the first da;, and on the folloiring days only once or twice. 
Sometimes — when the basic-iron compound has commenced to 
inake its appearance, but only if the tank be sufQcientlj deep to 
allow the deposit to remain undisturbed — the bubbles maj be 



water SO pounds, has been found practically a good one. Since a 
deposit also forms in absence of the aminonin, it is pi-ored that it 
Is not composed of nitHde of iron, though it be muck more readily 
formed in presence of the salt. 

To obtain a good polish, the coaling when completed is mbhod 
■with a little oil, which must again be removed, alwajs entirely by 

Klishing. When thin the lower surface is quite etnooth, but wiUi 
:reasii)g dcplh it assumes a gr.innlar, or somewhat velvety ap- 
pearance. A deposit 3 raillimetres in depth may be easily ob- 
tained in a fortnight. — Dingler's Folut. Jour., il., January, 1868. 

Some recent experiments by M. Klein, of St. Petersburgh, are 
thus alluded to in the "Scientific American"; — 

"His starting-point was the known process of covering engraved 
copper plates with a coating of steel, which is quite successful in 
a bath composed of the chlorides of ammonium and iron, to which 
he added a minimam quantity of glycerine. Nevertheless, all 
who have attempted coating with steel must have observed, when 
endeavoring to give greater thickness to a very thin and brilliant 
layer of steel, that the surface cracks, and the deposit detaches 
itself from the cathode in very brittle spangles. Other baths, 
composed in a uniform manner, and capable of bein^ employed 
under the same conditions, must therefore be used. They may be 
classed under two categories, comprising baths composed of sul- 
phate of iron, and sulphate or chloride of ammonium. The first 
bath consisted of a solution of the double salt sulphate of ii'on and 
sulphate of ammonium; the second was composed of an admix- 
ture of the concentrated solutions of each of these two salts, in 
tlie pi-opoi-tions of their equivalents; the third batli, which dis- 
tinguished itself meritoriously from the others, was obtained by 
takmg a solution of sulphate of iron, precipitating the iron by 
carbonate of ammonium, and dissolving the precipitate in sul- 
phuric acid, thus avoiding all excess of acid. For the preparation 
of the baths in the second catcgoiy, he either mixed solutions of 
chloride of ammonium and sulphate of iron in the propoitions of 
their equivalents, or dissolved in a solution of sulphate of iron, at 
a temperature of about 16° R&iumnr, as much chloride of ammo- 
nium as it would take. All these baths were as highly concen- 
trated and as neutral as possible. For an anode, plates of sheet 
iron were used, presenting a surface nearly 8 times as large aa 
that of the copper cathode. Upon the employment for decompo- 
sition of one o'f Daniell's cells, there wei-e formed upon all the 
cathodes, in the course of 2'! hours, irregular deposits full of 
cracks, which, on the slightest attempt to remove them, broke 
into a thousand pieces. 
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" A continuation of the experimonU for several days prodaced 
no better results, tlie solution not improving by use, as is often tike 
case with copper solutions used in elect i'ot,vping. An employ- 
tneot of a weaker battery improved tlio results, but still left much 
to be desired. An exauiiuatioa of the bath allowed an increasing 
acid* ri^action, owing to tlie deposition of iron upon the cathode 
more rapidly tlian it was dissolved from the unodo. To augment 
the soluLiility of the anode, a plate of copper was plunged in the 
b&tb and combined with tlie iron. 

" The result of this combination was most surprising ; not only 
did the baths in the first category become re-neutralized in a few 
hours, but the deposits became much smoother, their color a dull 

fray, and adhered perfectly to the cathode without forming bul>- 
les or cracking in any pai-t. Their surfaces remained quite 
smooth during the first 24 hours, after which there began to form, 
in sevei-al places, tlie characteristic cavities, corresponding, so 
to speali, with those mammillary bubbles so often seen in the 
electro -deposition of copper. By reducing the energy of the cur- 
rent, either by reducing the strength of the solution or increasing 
the resistance in the solid parts of the cii'cuit, so as to render the 
evolution of gaa imperceptible, the formation of these bubbles 
ceased entirely. M. Klein found tJio strength of the solution, 
ebould vary with the material of which the cathode was made. In 
all cases the cathode was required to be perfectly clean and 
smooth. 

" Galvanic iron, when first talien out of the bath, is as hard aa 
ca^t steel, and very brittle, but when annealed at a temperature 
of dull redness it loses much of its harshness and hardness : when 
further annealed to red heat it is malleable, and may be engraved 
as easily as soft steel. 

" When made under favorable conditions, and annealed uni- 
formly, and with the proper precautions, electro-deposits are not 
subject to twist, bend, or blister. There is no contraction, but, on 
the contraiy, an almost impereeptible dilatation. This is of im- 
portance where the complete oimilnrity of blocks is required, as 
tbcir dimensions should receive no sensible alteration on being 
annealed. The specific gravity of this ii-on before and after an- 
nealing has not been yet detei'mined. 

"It appears that galvanic ii-oa has no permanent magaettsm, 
but will receive magnetism like soft steel." 



TBB coLosnra of brass. 

Some interesting details have lately been published respecting 
this very practical su^ect in a German cotemporary, illustrating 
the methods employed in obtaining a (olor of any required tint. 
An omnge tint, inclining to gold, is pi-oduced by first polishing the 
brass and then plunging it for a few seconds into a neuti'al solution 
of crystallized acelatc ot copper, care being taken that the solutionis 
completely destitute .of all free acid and possesses a warm temper- 
ature. Dipped into a bath of copper, the resulting tint is a gi-ay- 
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Ish-green, -while a beautiful violet is obtained by immersing it for 
aGingleiDatfiDtin asolntion of clilonde of antimony and rubbing it 
witii a Btick covered witli cotton. The temperature of the brass at 
■" ' ' ... J jj^j ^ gi-eat influence upon 



be heated to a degree so as just to l>e toienble to tlie toucli. A 
moire appearance, vastly superior to that usually seen, is produced 
by boiling the object in a eolution of sulphate of cupper. Accord- 
ing to the proportions observed between the zinc and the copper, 
]n the compoajtion of the alloy, so will the tints obtained vaiy. In 
many Instances it requires the employment of a slight degree of 
friction, with a resinous or wany varnish, to bring out the wavy 
appearance characteristic of moire, which Is also singularly en- 
hanced by dropping a few iron laita into the bath. There are two 
methods of procunng a black lacher upon the surface of bra-iS. 
The one, which is that usually employed for optical and scientific 
instruments, consists in first polishing the object with tripoli, then 
washing it with a mixture composed of 1 part of niti-ate of tin and 
2 paits of chloride of gold, and after allowing this wash to remain 
for nearly a quarter of an hour, wiping it off with a linen cloth. 
An excess of acid increases the intensity of the iJnt. In the other 
method, copper tui'ninga are dissolved in nitric acid until the acid 
issatur.itcd; the objects are immersed in the solution, cleaned, and 
Bnbsequently heated moderately over a charcoal fire. This pi-occss 
must be repeated in order to produce a black color, as the first 
trial only gives a deep green, and the finishing touch is to polish 
with olive oil. Much pains is taken abroad to give brass objects 
*' an English look," For which purpose they are first heated to 
redness, and then dipped in a weak solution of sulphurio acid. 
Aftei-w.ard they are immersed in dilute nitric acid, tlioroughly 
washed io water, and dried in sawdust. To effect a uniformity 
in the color, thoy are plunged into a bath consisting of 2 parts of 
nitric acid and 1 part of rain-water, where they are suffered to re- 
main foi- several minutes. Should the color not be free fi-om spots 
and patches, the operations must be repeated until the desired 
effect is produced. — The Engineer. 



BH-VEROTG QtASa 

The process we jjroitose to describe has for its author Prof 
Heniy Draper, of this city, and may be divided into 5 operations, 
namely, the cleaning of tlie glass, the preparation of the silvei-ing 
solution, the wamiinwof the glass, the process of silvering, and 
the [>i)lishin". The description is for a 154-inch mirror. 

1. Rub the glass pTat^ thoroughly with aquafortis, and then 
wash it with plentj^ of water and set it on edge on filtering paper 
to dry ; then cover it with a mixture of alcohol and prepared chalk 
and rub it in succession with cotton flannel. 

2. Dissolve 660 grains of Rochelle salt (tartrate of soda and 
potassa) in 2 OT 3 ounces of water, and filter ; dissolve 800 grains of 
nitrate of silver in 4 ounces of water. Take an ounce of stroDg 
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ammonia of commerce And Add nitrate Bolutinn to it nntil a brown 
precipitate remains undissolved. Then add more ammonia and 
again nitrate of silver solution. Tliis alternate addition is to be 
carefully continued until the silver solution is exhausted, wlieB 
some of the brown precipitate 6lioold remain in su.tpensioD. 
Filter. Just before usinv, mix tlie Rochelle salt, and add water 
enough to make 22 ounces. Tlio vessel in wliich tiie silvering is 
to be performed should be a circular disli of ordinary tin plate and 
coated with a mixture of equal parts of beeswax and resin. At 
opposite ends of one diamuter 2 narrow pieces of wood are 
cemented to keep the face of the mirror from the bottom of the 
vessel. 

3. The glass is slightlj warmed by putting it in a tub or other 
suitable vessel and pouiinb^ iu tepid water to cover the glass ; Uien 
hot water is gradually stirred in. 

4. Carry the glass in the silvering vessel, into which the silver- 
ing solation has been poured, place the whole apparatus before 
the window, and keep up a slow I'ocking motion. Leave the mir- 
ror 20 minutes or half an hour in the liquid, and wash with plenty 
of water. 

6. When the mirror Is perfectly dry, take a piece of the softest 
buckskin, stuff it with cotton, and go gently over tlie whole silver 
surface to condense the silver. You may use some of the finest 
rouge. The best stroke is a motion in small cii-cles ; inib an hour. 
The thickness of tho silver thusobtmned is about one two-huudred- 
thousandth of an inch.— Sdentijic American. 



GBTSTALLIZATtON niII.IZED. 

A very curious discovery has recently been made by M. Anguste 
Beitsch, and turned to pi-actical account by M. Knhlmanu, the 
celebrated chemist. Who is there that has not, dunng cold win- 
ters, stopped to admire tlie beautifully eymmetiical and yet fantastic 
figures of leaves and Sowers depicted on the window-panes of a 
well-heated room, the air of which is charged with aqoeous par- 
ticles? M. Bertsch has found that Epsom salts (sulphate of mag- 
nesia) dissolved in beer, together with a small quantity of dextrine 
(artiQcial gum), and in this state applied to a pane of glass with 
a. sponge or brush, will, on crystallizing, produce the identical 
designs above alluded to, hitbei'to considered peculiar to water; 
with tliis improvement, however, that the liquid may receivo any 
color wliatever, at the option of the operator. The ephemeral 

Eroduutions of frost may thus be easily pei-petuated ; but M. 
!uh1mann, on being apprised of the fact, conceived tlie idea of 
going a step farther, and transfeiTing tliose fairv-like creations to 
stufi':! and pa^er. For this purpose ho first got the ciystallizationa 
on sheets of iron, on which he aflerwai-ds laid one of lead. By 
means of a powerful hydraulic press the minutest details of the 
figures in question wei-e durably imprinted on the soft metal, and 
a copy of them in relief was then obtained by giilvanoplastics. 
£at here another difficulty arose : in the impression of coUon 
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etuffi tlie pnttern must be continuous ; whereas in M. Kuhlmiinn'a 
plateii tlia lines at one end would clearly not coiiickie with tliose at 
the other, so that disagiiieable interruptions would be caused in the 
printed designs. This obstacl'', howuver, has been overoonio in a 
most ingenious manner by effecting the crystnllizatiiin on tbs 
ojliuilriciil surface of a i-olier. A slight rotary motion impai'ted 
to it will prevent the liquid fi-om accuiuulating at any particular 
poiut betbra it has evaporated. 



HICA SPECTTACXE-OLASSSB. 

As made on the recommendation of Dr. Cohn, of Breslau, the 
miua spectacle-glasses are curved Bomcwbat in the shape of 
watch -gl iisses i they not only protect the eye in fi'ont, but their 
bi'ass Iraraes fit closely on the osseous circle round the eye-sockets, 
BO that no chips can enter the eye from any part, and still the eye- 
lashes do not touch the glasses. The frame is made of thin brass 
wire, which can easily be bent by hand into any shape. As hinge- 
joints would have caused too much expense, the side paits are 
soldered on to the frame. The thickness of the mica is about one- 
twenty-fit'th of an inch. Only the purest kind of mica being used 
for this purpose, these spectacles are just as transparent as real 
glass ones. They impart, to be sure, a slight pale gi'ay tint to the 
objects, but Ihey do not in the least weaken the optic nerve of the 
eye. I'or blacksmiths and foundrymen such a gi'ay tint is rather 
an improvement, and for other metal workers it is not in the least 
objectionable. Now, these mica spectacles, besides protecting the 
■ whole eye, have the following advantages: First, they cannot be 
broken; lieavy blows with a sledge-hammer only squeeze them 
flat, without breaking the glasses. They may be tlirown to the 
ground with full force without beiiig damaged'in the least. Red- 
Eot metal poured on the mica does not make any impi'ession on it. 
The siiower of pointed particles of iron which issues from lathes, 
etc., onlj_ rebounds from the perfectly elastic mica glasses. Sec- 
ondly, mica spectacles are almost twice as light as glass spec- 
tacles ; a pair of French wateb-glass-shaped spectacles weighs 13.9 
grammes; mica spectacles only 7.5 grammes. Thirdly, mica 
spectacles keep the eyes of the workman cool, mica being "ft very 
bad conductor of heat. Fourthly, mica spectacles are very much 
cheaper than glass spectacles, especially watch-glass spectacles, 
whicli am the only ones that protect tlie whole eye. The mica 
spectacles are sold at Breslait for about eight pence, English 
monej', apiece. They would be, of course, a few pence deaiiir 
in this country, as carriage, duty, commission, etc., would add to 
the espense. But, at all events, their cost would be exceedingly 
ti'ifling when compared with the very serious expense, loss of 
time, and piun, that are caused to iron-workers by the frequent 
accidents to their eyes. No doubt there will soon be estab- 
lished an agency for the sale of mica spectacles in this country, 
and we shall then bear more about them. As it is, we strongly 
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THE USE3 OF PAPER. 

There are verj few articles applied to 90 manj nsefal and or- 
namental puiposes aa paper, anil although it may be remarked 
that we arc behiod some of the Oriental Nations, Cliina and 
Japan, for instance, in such application, yet, judging by the prog- 
ress wc have made witkin a few years, we m^y t>e expected aooa 
to be in advance of those semi-civilized people whom we seem to 
be copying after. Tlie opinion has been expressed that, at no 
very uistiMit period, houses, and even large ships, may be made in 
greater part or wholly of paper. Japan produces excellent water- 
proof clothing from paper, and with proper treatment thid mate- 
rial may be rendered suffleienlly tenacious, and, imbued with 
water-proof qualities, may be a better covering for naval pur- 
poses than the wooden planks or iron sheets now used. 

In looking over the uses which the Orientals have made of 
paper, we find that, besides serving for books and wnting mate- 
rial, it is employed in the fabrication of screens and partition walls, 
for trunks, boses, cases, clothing, handkerchiefs, twine, etc. It is 
fabricated to resemble leather, and is so used for saddles. 

We have imitated tliose nfitions in some of our applieations ; for 
instance, since the price of leather has been so much enhanced, 
paper has become to some extent a substitute in the manufacture 
of travelling trunks, and forms so good an imitation that the de- 
ception is almoBt complete. 

An establishment in Massachusetts is now engaged in the man- 
ufacture of paper beltino; aa a substitute for the leather machine 
belts formerly used, ana it is stated tliat one paper belt, 75 feet 
long and 8 inehes wide, has been in use for 3e^'e^al months, and 
shows good service. As snlratiCutes for wood we find that paper 
has been for some time used in rooGng, for boxes, and table-tops; 
and more recently for pails, buckets, and bairets, which are 
claimed to be soperior in many, if not in all respects, to the mate- 
rial they displace, and are represented as resisting wear and tear, 
and the action of the elements, bet(«r than wood or iron. 

The high price and also scarcity of cotton, not long ago, in- 
duced us to follow out an Oriental idea, and we had quite a passa- 
ble twine, with which to tie up parcels contained in paper wrap- 
pers, made of the samematerialas the wrapper itself. A chemical 
preparation gives us a paper that takes the place of parchment, 
which it so strongly resembles that it takes the name of " parch- 
ment paper." 

In lieu of cloth, we have used ornamental paper for tapestry and 
cai-pets, for curtains, and in our clothing we employ it in cuiFs, 
collars, bosoms, and buttons, hats and bonnets, and it has been 
gravely proposed to substitute it in the manufacture of shirts, 
&irts, nosiery, and other under-clothing. It has also entered into 
tlie manufacture of boots and shoes. 

UigiVK^iGoO^IC ___ 
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In bniliiing honses it hits become a common practice for the 
buildei's to bu; the doora rtnd windows already made. It ia now 
pi-oposed to Eupply tliem in like manner witb Uio walls and ceil- 
ings, in the form of elabs, to be used as a substitute for lath and 
plaster. These slabs are made of cane fibre, — a cheap material 
obtained fi'om the cane of the Southern canebrakes, by disintegra- 
tion effected by the exploaire force of steam, and costing about 
1110 a ton, mixed with clav, resin, size, and other cheap materials. 
The cane fibi-e is also made into paper of vanous kinds. 

The following adraniages are claimed fur this new building 
material : In a few hoars all the wails and ceilings of a house can 
be put up by nuline them to the ordinary battens upon which the 
laths are nailed. Tlie work can be done as well in winter as in 
summer time, and no drying is required. Tlie fibrou* slabs do 
not waip, crack, break, peel, shell, crumble, nor decay ; and they 
keep out damp, heat, and cold, better than latb and plaster. 
They are somewhat similar, but assei-ted to be superior to the 

fianels or wainscoting found in many palaces and mansions in Eng- 
and. Their cost is said to be less tnen half the cost of common 
lath and plaster. It is proposed to make them fire-proof and 
water-proof.that they may serve for the roofs and outer walls of 
houses better than clapboards and shingles. 

According to estimates wliich have been made, the coat of an 
ordinary cottage house will be very much less than t 
cost of a frame house of the same size; ' '■ • -'-■ 
slab houses can be erected in less than o 
rcquii'ed to erect other liouses. 

One of the late uses of paper is its application in the manufao- 
tnre of palls, wash-basins, pans, spittoons, etc. ; and, strange as 
it may seem, it is nevertheless true that the above articles — as 
made by the American Papier MachS Manufacturing Company of 



which these aiticles are manufactured is rendered im^er 
the action ofwater or acids; the utensils can be placed in cuu.d 
till water will boil in tJiem ; placed in tlio snn at the hottest seasor 
or exposed to the severest cold, without the slightest effect o 
them. Where wood would rot and iron rust, these articles ar 
unaffected, and with pi'oper usage would be as good as new. I 
pails, there ia an advantage that water will not taste of the 



rial and will never soak, and they will not fall in pieces ; they a 

lighter than the wooden pail, and, being a non-conductor of hes , 

will keep water cool. The articles are coated with a vegetable 



composition which, even if it does wear off, does not affect their 
durability, and does not injure them except in appearance. — 
Afnerican ArtUatt. 

Walter Brown of Portland, the "Argus" says, has brought 
home a new paper boat, of tiie Watera' patent, from a model of 
his own. This boat is 8Ii feet long, 12 inchea wide, and wei^'hs 
but 22 pounds. The lightest wooden boat ever built of similar 
dimensions weighed 41 pounds. The luost singular part of the 
matter is that the boat is moi'e than four times stronger than one 
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of wooil. All of it, save whero the scnUer eits, is gas-tight, so 
tb»t in ttie event of n race euffident gas may be tnkun into it to 
reduce ita weight to 8 pounds, Tlie displiiceiuent of w^Uei- by 
sucli a, craft will be very much less than that of a wooden boat, 
and the same exertion will propel it proportioaately faster. Its 
strength is also a great adrantage. 



SULPHURIZED PAPER. 

This invention as patented by Charles F. Crehore, of Newton, 

Mass., consists in subjecting the paper to the action of sulpliur, 
preferably to immersing it iu a batli of boiling or melted sulphur, 
the temperature of which is to be regulated by the required hard- 
ness of the finished material. The action of the sulphur has the 
effect of rendering the paper hard, semi-elastic, and water-proof, 
as well as compact in body, and with a susceptibility of high 
finish, if desired. Among the various instances of application of 
which the invention is susceptible, so far as the experiments made 
have proved it a success, a particular one is its use as press-pi 
for cloth printers' use, as well as for those of ordinary print 



e advantages of which will at once manifest themselves U 



9 skilled in the craft. For book-binders' use the requisite 
amount of rigidity may be obtained with great reduction in bulb 
and weight, and, as a consequence, in cost, as compared with the 
material now in ase. 



SEW CBHENT3, 

Few things are i 
than cements, and i 
mon use are open to improvement. We have recently met with 
some recipes in the French and German journals, which we put 
together for the information of our readers ; 1. The first is an iron 
"cement, which looks likely to be useful. It is made by mixing 
from 4 to 5 parts of dry clay, 2 pai-ts of iron filings, 1 part oxide 
of manganese, half a part of salt, and half a part of borax. When 
the cement is wanted for use, this mixture is made with water 
Into a paste, which is applied immediately to the pieces to be 
joined. It is then aUowed to dry gradually, and is subsequently 
heated to whiteness. After this the cement will resist water, and 
of -course heat. 2. Another, said by Stindo to be a very useful 
cement, is made by mixing equal parts of oxide of manganese 
and oxide of zinc, and making them into a thinniah paste with the 
solution of silicate of soda of commerce. This paste must be ap- 

£Iied quickly, as, no doubt, it sets very rapidly. It is not calcu- 
ited to resist heat and water; the latter, at all events, not for 
any length of time. 3. Another recipe we find is for a strong 
liquid glue. To make this the inventor puts 3 parts of glue with 
8 parts of cold water, and lets them stand for soveivil hours to 
BOtten the glue. He then adds half a part of muriatic acid and 
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thrce-<]tinirters of n part of sulphate of zinc, and heate the miictnre 
to 185° F., for 10 or 12 horns. Tiie mijttui-e remains liquid after 
coolinf!;, and ia B.iid to he. very useful for Eticking wood, crockery, 
and glass together. — Meehanu^'' Magazine. 

Cement for Aiiadang Olaa* and Brass. — A resin soap is first 
formed by boiling 3 parts of rusin aod I part of caustic soda in 5 
parts of water, and then mixing this with half its weight of plas- 
ter of Paris, This cement is said to be impeiTioua to petroleum, 
only Buperflcialiy affected by water, to adhere very strongly, and 
to be a bad conductor of heat. 

Zinc Cemmt. — We have before mentioned Soret's cement, 
which is formed by making oxide of zinc into a paste with a solu- 
tion of chloride of zinc. This paste quickly sets into a hard mass, 
which maybe applied for stopping teeth aad a variety of useful 
purposes. Dr. Tollens gives a cheaper form of the same cement, 
which may be used for stopping cracks in metalUo apparatus, and 
cementing glass, crockery- ware, and other a'""'" "" 



equal weights of commercial zinc-white and very fine sand, and 
makes the mixture into a paste with a solution of chloride of zi 



_ ^ ...3 density 1.26. The mixture sets rapidly, but allows 

plenty of time for its application. As it resists the action of most 
agents, it will be very useful in the chemist's latroratocy. — 3fe- 
ehanica' Magazine. 

Metallic Cement. — A very strung and durable metallic cement, 
we read in a German " Mechanics' Journal," is formed when a 
mixture of equal parts of oxide of zinc, sulphate of lead, peroxide 
of manganese, and oxide of iron is made into a paste of proper 
consistence with boiled linseed oil. 

Impermeable CemeHt. — A cement impermeable by air or steam, 
superior to any in use for steam and gas pipes, ia made by mixing 
6 parts of finely powdered graphite, 3 pai-ts of slaked lime, and 8 
parts of sulphate, with 7 parts of boiled oil. The mass must be 
kneaded well until the a ' 



A NEW DIK POE PBINTEHS. 

A new ink for printers has been invented by Prof. Dr. Artus 
and Mr. Fleckstein, a master-printer at Lichtenhain, near Jena, 
which ink is said to be a complete success. The composition of it 

" Venetian turpentine, 4i ounces ; fluid soap, 6 ounces ; rectified 
oleinc, 2 ounces ; burnt soot, 3 ounces; Paris blue (ferro-cyanic 
acid), one-half ounce ; oxalic acid, one-fourth ounce; distilled 
water, one-half ounce." 

The mixino; process of this new, beautiful, and cheap ink is 
described as follows : — 

"Gradually warm the turpentine and the oleine together; put 
the soap on a marble plate, and gradually add, continually mb- 
bing, the mixture of tui^entine and oleine ; when welt mixed, add 
the burnt soot, which must be well powdered and sieved before; 
then add the Paris blue, dissolved in the oxalic acid, continually 
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rabbJD^ tlie composition on the stone, the Paris blue and the ox- 
alic acid having been mixed before with water in the ahove-givea 
proportions, A solution of soda in water is suflicient to tbor- 
ouglily cleanse the tj'pe." 



PAINTS AND VARNI3HE3. 

ArtUine Black VamisTi. — An aniline black varnish, of recent 
Parisian piMduotion, is the following; lu a litre of alcohol 12 
gramraes of aniline blue, 3 granimes of fucbsine, and 8 grammes 
of naphthaline yellow, are dissolved. The whole is dissolved 
by agitation in less than 13 hours. One application renders a 
white object ebony black; the varnish can be filtered, and will 
never deposit afterwards. The 3 colors are not destroyed, 
for each can be separated by analysis with the characteristic 
properties. 

Black Vamishfor Iron Worke. — Dr. Lunge distils gas tar until 
nearly all the volatile products are got rid of, the residual pitch 
beiu^ then dissolved either in^the heavier oils, or, if a quick-drying 
varnish is required, in the light oils or naphtha. The advantage 
of varnish so prepared over tlie original tar is, that by tiie above 
process we get rid of the ammonia, water, carbolic acid, and 
other constituents tliat give to tar its disagreeable odor, and make 
it so long in drying. 

Preserving PoliaKed Sted from Suit. — It is said that nothing is 
equal to pure paraffine for preserving the polished surface of ii-oa 
and steel from oxidation. The paraffine should be warmed, 
roWied on, and then wiped off with a woolien rag. It will not 
change the color, whether bright or blue, and will protect the 
surface better than any varnish. 

Silicate Paint for Stoves and Ovem. — Black-lead certainly baG • 
its recommendations, but it can hai'dly be said to be ornamental, 
while it entails an immense amount of labor on servants. '' 
id sort ' " " 

r> hav^been felt, and a sugges 
been made to do away with tlie black-lead, and paint the stoves 
and ovens. Oil paint, of course, cannot be employed, but water- 
glass (silicate of potash), colored with pigment to match the 
pdnt of tlie apartment, is the material recommended. Before 
this is applied the iron must bo tborouo^hly cleaned from grease, 
and all rust-spots must be rubbed off with a scratch brush.. Two 
or three coats of the paint may then be put on and allowed to dry, 
after which the fire may be lighted without fear of injury to the 
color, which may, indeed, be heated to I'edness. Grease or milk 
epilt over the paint has no effect upon it. and it may be kept clean 
by washing with soap and water. Dutch-ovens and like utensils 
may al.^o be coated witii the same m:iterials, and the labor spent 
in polishing be saved. A good coating of the paint, the author 
says, will last a year or two. 

To make Paial adhere to 2inc. — Dr. Bottger claims to have 



Germany, where a stove and sort of kitchen range is continually 
to be found in the common sijaig-room of a respectable family. 



.y Google 



98 ANKTTAL OF SCIEITTIFIC DI3COVEBT. 

sncceeded in this difficult process. He makes a solation of 1 
purt of chloride of ctippei-, 1 part of nitnita of copper, and 1 part 
of chloride of nmrnonium, in 64 pai'ts of water and 1 p»i-t of 
oomtnei-cial hydfochlorio acid. This solutioii acta as a luorditQt. 
It i9 put on with n wide bi'ush over the zinc, whicb immediately 
becomes of a deep-black color, forming, according to him, a basio 
chloride of zinc, and what he cnills an amorphous brass. TIte 
black color changes in the course of 12 or 24 hours to a gray, and 
upon tills gray surface any oil paint will dry and give a fii'roly 
adhering coat. The zino is by tliis completely protected both 
against summer heat and winter rain. 



TEOETABLE HAIR. 

This invention of M. W. Staufen, of Paris, consists in the 
manufactui-e of a species of vegetable hair fi-om the fibrous m^ 
terial which grows thraugh and proceeds from the bark situated 
near the foot of the palm known as LeitUtonia or Latania Ohinauu. 
The fibrous material and adherent bark, as imported in the rough 
state, being firat disintegrated by an opening machine, is boiled 
in an alkaline lye composed of from 5 to 10 lbs. of soda or 

Ctash dissolved in 100 gallons of water. Tliis operation, which 
Its from half an hour to 2 hours, accoixiing to the strength of the 
lye, is continued till the gummy, resinous, and ligneous matters ad- 
hering to the fibres are completely removed. Thus cleansed, the 
material is exposed to the action of a mordant, pi'cpai'atory to its 
removal to the dyeing-vat charged with the required color, to 
which is added 1 to 4 lbs, of oil soap for every 100 lbs. weight 
of fibre. The dyeing completed, the mass is dried either in the 
open air or artificially, and is then submitted to the action of 
ordinary opeoiug and combing machinery, by which the filaments 
are glazed and divided to the requisite degree of fineness. This 
material is applied to the different purposes for which horse-hair, 
bristles, and other kinds of hair have hitherto been employed. — 
Heehanica' Maganne. 

INDELIBLE AKILINE INK. 

An indelible marking ink may be prepared from aniline by 
miaing the two following solutions : — 



OrystBllized chloride of upper, 8.52 



Hydroclih 

Distillod wai«r, . . a\i 

Solutinn of guid-dntbio (1 of gam to 2 of wat«r), 20 

QlyoerioB, .... 10 gmmmea. 
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By mining cold 4 parts of the latter with 1 pavt of the former, 
a gveca liquid is ubtained, which can be used immediately for 
tracing characters upon linen ; the marks are at first green and 
gradually become black. The solutions must be kept separate 
until required for use ; the mixture may be diluted ao as to flow 
easily from a pen, without diminishing tho intensity of the tint. 
Ileat causes the black color to appear immediately ; a steam heat 
is sufficient, and is better for the fabric thaa a hot iron. The linen 
is afterward to be washed in warm water with soap. This ink is 
not affected by acids or alkalies, and is remarkably permanent. — 
Chemical Nom. 

HEW ANILINE DYE. 

Geranosine is prepared by making lii'st a solution of 1 kilo- 
gramme of any salt of rosaniUne in 1,000 litres of bailing water, 
which is then allowed to cool to 45° C. Another solation is made 
by fii'St mixing 4) kilogrammes of binoxide of barium with 35 litres 
of cold water, and then adding 10 kilogrammes of sulphuric acid. 
The two solutions are then mixed. The mixture immediately be- 
comes lemon-yellow in color, but in a shoi't time nearly coloi'Iess. 
The sulphate of baryta is then separated by filtration. The filtered 
Bolution is then gradually heated, and. as the boiling-point is 
reached, assumes a red color, reaching its gi'eatest intensity after 
2' minutes' boiling, and is then ready for dyeing. The shade of 
color is that known as noaeeau, almost as brilliant as the same 
Bhade produced by cochineal. Acid brightens, and ammonia 
discharges it. It is evidently an oxidized product of rosaniline. 
When precipitated from its solution, the new compound is soluble 
in alcohol, and partially so in acids. 



Ahimimum Bnmee. — M. Evrard, in making this bronze, does 
not combine the copper and aluminium directly, but makes use of 
a pig iron containing aluminium. This is slowly heated to fusion, 
when copper is added to the melted mass. Having more affinity 
for copper than fur iron, tlie aluminium abandons the latter and 
combines with the copper. After it has been well stii-red it is 
allowed to cool slowly, so as to permit the bronze, which is denser 
than iron, to find its way to the bottom of the crucible. The same 
process may be employed to obtain a bronze of eilicium ; indeed 
the affinity of copgjer for silicium is energetic enough to induce 
M. Evrara to try this method for separating silicium ti'om pig ii'on 
by adding a proper quantity of.copper. — American ArtUau. 

Very Hard Alloy. — By melting together 500 parts of lead, 300 
parts of tin, and 225 parts of cadminm, a very hard alloy may bo 
made, fit for stereotype plates and for backing up electrotypes. 
It is said to be harder and better for the above purposes than that 
made with bismuth, and it is also cheaper. An objection to it is 
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that, when remelted, some of the catlraimu will be voliitilizecl, 
and thu» the composition and properties of tliQ alloy will be to 
a ceitain extent changed ; liy mt^ltin^, however, at as low a tem- 
perature as possible, and by adding a small quantity of cadmium, 
the composition may be kept sufficiently unil'oi-ni. 

Vatfid AUoygfor Table Use. — Oreide consists of 80 parts of cop- 
per, 13.6 parts of zinc, and 6.5 parts of nickel. A beautiful white 
metal, veiy hard, and taking a fine polish, is composed of 69. S 
pai-ts of copper, 19.8 nickel, 6.6 of zinc, and 4.7 of cadmium. 

Method of Oatting Qlat». — A speedy method is practised in some 
of the large establishments of France. A jet of highly heated 
air is directed from n tnbe on the vase or ouier object to be cut, 
which, while made to revolve on its axis, is brought close to the 
nojzle of the tube. The object being tiien cooled suddenly, the 
ghiss divides at the place opei'ated on with extreme accuracy. 

Exlraeiion of Indigo from Jtag», — A French inventor places the 
ra^, cotton or woollen, which have been dyed with indigo, in 
a lioiler provided with a double bottom, and saturates them 
thoroughly with e, solution of caustic soda of 1" Baum£. He 
then keeps them under the action of steam at 45 lbs, pressure 
for 5 hours. By this treatment the indigo is reduced and dissolved, 
and mav be precipitated from the solution and collected. The 
indigo thus recovered is said to be as pure as the best commercial. 
The pi'ocess will be nseful to paper-makers, requiring no more 
careful sorting of the rags than is usual in piiper-mills. 

Bronze Powders. — These colors, according to Dr. Wagner, are 
really metallic, and not mixtures colored with organic pigments, 
like carmine and indigo. The metals employed are, for the most 
port, copper and zinc, an alloy of the two being reduced to an im- 
palpable powder. The proportions are given as follows, in Ding- 
ler's "Polytechnic Journal:" for a bright yellow shade, .83 
parts of copper, and 17 of zlne ; for an orange shade, 90 to 95 
of copper, and fi to 10 of zinc ; for copper red, 97 to 99 of copper, 
and 1 to3 of zinc. Tin, silver, and nickel are not used. 

Hair-catting by Mackinery. — M. Nabat has invented a mechan- 
ical razor, in principle something like a lawn-mower. A helix, 
with steel blades tangent to a comb, is made to rotate by means 
of a flexible chain workud by a lever. One man works the lever, 
while the operator moves the comb over the body of the animal, 
regulating the length of hair to be left by the inclinatioa of the 
comb. It works well on horses and oxen, and may be modified 
to act on the human head. 

Fire-proof Flooring. — The method found successful in France 
consists of first spreading upon the planks a layer of clay about an 
inch thick, and running upon this a layer of asphalte about half 
an inch thick, —useful in warehouses and granaries. 

Steei Billiard BaUa. — Billiard balls are now frequently made of 
steel instead of ivoiy ; they are very elastic, and not liable to crack 
like ivory balls. 

Liquid Glue. — This useful article, for mending porcelain] glass, 
etc., is best made as follows: 3 parts of glue, m small pieces, 
should be covered with 8 parts of water, and left to stand for 
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BOma hours ; one-lialf of clilorliydric acid and three-fourths of snl- 
phide of zinc must then be added, and the wliolu heated fi'om 81° to 
89° C. during ]0 or 12 hours. Tliis compound does not g'ehitinize ; 
if simply allowed to settle it is ready fur use. — Chemical Neat. 

NeiB Qlue Preparatious. — A German chemist has discovered that 
if glue or gelatine be mixed with about one-quiiiter its weight of 
glycerine, it loses its brittleness, and becomes useful for many pur- 
poaea for which it Is otherwise unfit, such as dressing leather, 

fiving elasticity to parchment or enamelled paper, and for book- 
inding. 

WaUr-proof Giae may be made by boiling 1 pound of common 
glue in 2 quarts of skimmed milk. Tliis makes an excellent glua 
for articles which are exposed to the actiou of the weather. 

Bromo-iodized Rubber, — Tiie following process of treating rob- 
ber and other gums without Ihe use olsulphur has hitely been 
patented by J, B. Newbrongh and E. Fagan, New York City. By 
adding (o iodine one-half its weight of bromine, proto-bromide of 
iodine is formed, and this, when combined with rubber, or equiv- 
alent gura, will produce a composition which will b itdcn on being 
subjected for about an hour to a bent of :f50° F. Owing to the 
volatile properties of proto-bi'omide of iodine it cannot be applied 
without difficulty to practical purjjoses. To obviate this difficulty, 
we ti'eat both tiie bi-omine and iodme, prior to combining the same, 
with oil of tuqwntine, or similar oil, which has previously been 
mixed witi) about one-fourth its weight of sulphuric acid, to pre- 
vent the formation of an explosive composition. 

The pasty mixture, produced as above described, is combined with 
caoutchouc, or equivalent gum, in the proportion of about 3 ounces 
of the paste to a pound of gum, the pcoportion of gum being in- 
creased if a more elastic product is desii'cd. After the gum and 
paste are thoi-oughly incorporated, the composition may be hard- 
ened by subjecting it to a dry heat (of from 200° to 320" F.), for 
from 10 minutes to 1) houi-s, the time being lengthened to increase 
the toughness of the product. 

The .product thus obtiiined may be applied to many useful and 
ornamental puiposes, and any desii'cd color may be imparted to 
the mateiial by combining with the composition, before it is 
hardened, any suitable mineral or earthy coloring matter. — 8ci- 
tatific American. 

Sponge for Textile Fabrics. — A. Pai-af, of Mulhouse, France, 
* has lately obtained a patent in this country, in which we find the 
following ; — 

" The best quality of sponge is gathei'ed in the Mediterranean 
Sea; but an excellent quality, as well as an inexhaustible quan- 
tity, is found upon the rocks of the Bahamas and the coast of 
Florida. The sponge, when torn fi-om the rocks to which it ad- 
heres, appears at first as a heavy, black-looking mass, having a 
fatronv and offensive odor. In order to clean the sponge it is 
bui'ieu ill tlio earth for some weeks, at the end of which timeaU 
the organic matter will be decomposed, only the pure fibrous 
ekeleton remaining. 

"The sponge, when purified, is liable to become exceedingly 
8* 



;.!■ Google 



102 AHWITAL OF 8CIBUTIFIC DISCOTMT. 

hard, anfl, therefore, unfit to be used as a material for wearing 
cloth. To obviate this, I first take the pui-ifted sponge, and im- 
mei-se it in water contaiiilnij fn>ni 10 to 20 per cent, of glycerine, 
then sqneeze it dry, after which it will ba entirily Boft anil ehistic. 
it is then cut into sm:ill pieces and put through the carding pro- 
ces<i, and then felted. Only certain qualities of sponge are citpable 
of being spun. One of tliem is the kind known as 'chipoul,' 
which has corapai-atiTely a lon^ fibre. The felted sponge may be 
used for hat bodies, carpets, etc. ; the sponge-cloth for clothing, 

" Sponge thus prepared may be worlced in the preparation of 
fibrous and teitlile fubric, with or without the admixture of other 
irgredienta or fibres; for instance, it c;in be used to advantage in 
connection with woollen and otborsiniilar snbstiuices." — Scieidifie 
American. 

Composition Fnd. — The mixtare of t:ir, coal-dust, sawdust, tan 
bark, peat, and other inflammable refuse stuff, and the pressing 
the same into blocks, for the purposes of fuel, is very common, 
and several patents have been issned for varieties of such mixtures, 
Washington Stickney and Nathan B. Chase, of Loekport, N. Y., 
have lately obtained oneof these patents, and they s.iy: — 

" The coal consists of screenings and other flue portions, which 
accumulate In great abundance in coal-yards, and hitherto hare 
been considered comparatively valueless. The tan bark used 
(commonly called spent tan bark) is also compar.itively useless 
and very abundant. These, with other ingredients, hitherto con- 
sidered of little or no value, are so combined as to form a cheap 
and convenient fuel, and may l>e compressed, by mechanical 
power, into blocks convenient for use. The coal tar cements the 
whole, making a solid mass, which may ha readily ignited, and is 
well adapted for common fuel, especially for summer use. 

" The above in^i'edionts are combined in the following propor- 
, tions, lo wit : Coal, 3 parts ; tan bark, 2 parts ; sawdust, 2 parts ; 
peat, or other fine woody or vegetable matter, 1 part ; coal tar or 
pitch, 1 part, or sufficient to cement the whole ; or they may he 
combined in a greater or less proportion of either, securin;^ substan- 
tially the same result. The whole mass may he easily ignited 
with shavings or paper, or more readily by the application of a 
small quantity Of benzine and a match." — Scientific Amerietm. 

To render Paper and Paper-hanginge Water-proof. — Rischer ree- ^ 
ommcnds to size with a tinn paste of glycerine and st:ireli (equal ' 
pails), with which for colored paper at the same time the paint is 
applied, and afterwards with a solution of Japanese wax in 5 or 6 
times its bnlk of alcohol. About a scruple of wax is said to be 
sufficient ti) give a water-proof coating to a sheet of paper. 

Tobacco Paper. — This article is manufactured by .i Hamburg 
fii-ra as a substitute of the espensive " leaf" of fine cigars, and 
has acquired considei'able I'eputation abroad. The composition, 
aside no doubt from a variable amount of flavoring substances, is 
given as : — 

. 01.69 per oeaL 
. T.63 " 
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Redn, sal. in aloohol 0.05 p«i cent. 

ChloTophjll and niaatiaiiin, : 0.31 

Niootina, O.Sl " 

To Bemove Paint. —To remove paintof white lead or zinc-white 
wliich has become dry nnd liaiil, and cannot bo removed by 
benzine, ether, or the bisulphide of carbon, a little 'eiiloi-oform 
may be used successfully. The odor, so disagreeable to many 
persons, wilt quickly disappear by warming the fabric before the 
fire, or by the applicaUon of a moderately liot smoothinu; iron. 

Uset of Paper. — Esparto gi-aas is railidiy growing in nso for 
making paper. It ia stated that n large proportion of Bntish 
])aper is now made from it. The London " Times " is printed on 
paper made of this materia), as is also the fine tliin paper on which 
tlie circular conveying this information is printed. Fiity thousand 
tons are annually exported from Spain and Portugal to England, 
at a cost of about 3>? dollai's a ton. 

Machine belting is manufactured of paper by Messrs. Crane, at 
Daltcin, Mass., and is in use in several New England mills. One 
of these paper belts measures 75 feet long and 8 inches wide. 
The article promises to hecorae the subject of much importance. 

Improvement in Generating Illuminating Qaa. — Ferdinand King, 
of Richmond, Va,, in hia pntent, says: "I take of the oil that 
runs from the gas tar produced at gas or coke works about 2 
parts, and crude petroleum about 1 part, and mix thetn to- 
gether, forming a compound oil. From this compound oil I gen- 
erate gas l>y treating it in any oil-gas generator, m the same way 
that other oils ai'e treated for the s:ime purpose. It makes a 
superior illuminating gas, at a reir small expense, and will be 
found of great value for ligliting private houses and single build- 
ings or establishments wliich cannot be supplied by public gas 

Minargeat. — A new substitnte for silver, which is said to possess 
nine-tenths of its whiteness, malleability, ductility, teuacity, eo- 
noiMasness, and density, while it has a superior raetAllic lustre, 
wears hi'tt«r, is less likely to be acted upon by sulphur in its vari- 
ous forms, and is less fusible than silver. Tlie chief features of 
this alloy consist in the introduction of pure tungsten and alu- 
minium, also the considerable pi-oportion of nickel which the 
inventors Itave been enabled to alloy with aluminium, notwitli- 
standing its known want of affinity therewith. Minargent is 
composed of 1,000 parts copper, 700 parts nickel, 50 paits tungsten, 
and 10 parts aluminium. The tirst threo elements are melted 
together, then run oS in a gr.anulated form, and again melted, 
adding the aluminium and about Ij per cent of a flux composed 
of I part borax and 1 part fluoride of calcium ; these proportions 
of borax lu-e reduced as the fusion proceeds. 

Improveinent in Fire-proof Safe). — Edward H. Ashcroft, of 
Lynn, Mass., in his patent says : " I place in the inner perforated 
compartments of a safe, metallic tubes or vials filled with a liquid 
acid (sulphuric acid, for instance), one or both ends of such tube 
or vial bein^ stopped with an easily fusible alloy. I surround 
this by, and ^ace in immediate contact with it, bicaibonate of soda. 
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I tlicn put into the compnrtnient!! n lai'ge proportion of oai-bonat« 
of ammiiniii, or other vohitile salts. 

" Wliun the safe liecomes lieatod to about 212° F., the abova 
mentiuncil fusible alloy melts, tlius opening the rial ; tlie acid 
runs out, and, coming in contact witb tlie Biirrounding biciirlion- 
ate of soibt; immediatelj cliinhtiites carbon ic-:iciil gus, wbicli fills 
the safe and is non-combnstiblo. The evolution of tliiaga^ hiving 
ceased, if the safe Is slill longer heated, the carbonate of ammonia 
or otlier volatile salt vaporizes slowly, and, beiu^ also nun-com- 
bustible, protects the contents of the safe." 

BUaeliing of Sugar. — It has been found by experiiuont that a 
stream of electricity fi^om a powerful olectro-raagnetio machine, 
driven through a solution of brown unrefined sngiir, will bleach 
it, elucti-icity beinw thus made to perform tlie function of chareoal. 
One of Wilde's electro -magnetic machines, driven Ly a 15 lioi-se- 
power engine, has been set up for this object in a sugar refinery in 
WhitechHpel. 

Composition for Coaling Wood, Iron, Paper, tie. — Antonio Pcl- 
letier, of Washington, D. C, says, in his patent: — 

" I take the pulp of any filji'ous iii;itter, preferring that from 
bamboo, sugar-cane, cornstalks, or otlier similar substances, pi-e- 
pared as for the milking of paper, soapstone, or any mineral sub- 
stance of a similar natniv, ami silic:ita of soda, in a liquid or any 
suitable slate, in about equal quantities by weight, and thoroughly 
mix and incoiporato the whole mass until it becomes soil and 

ftlastio. To this luixtura, when desirable, a »mall quantity of mi 
ead and litharge, in about equal proportions, may be added, the 
two tugetiier making about one-eighth or one-ninth of the whole 
mixture. 

*' The composition thus made, with or without the red lead and 
litharge, or similar substancea, while in its plastic state, I apply, 
with any suitable instrument, to the surface of any kind of wood, 
whetber green or dry, or to the surface of paper, pasteboai'd, 
cloth, leather, bnck, stone, or other fibrous or poivius materials, 
which I desire to make water and fire proof, or to iron or otlier 
metal surfaces that I desire to protect from the action of fire. 
When this coating is about half di'y, I treat it with coal or com- 
mon tar. This tar may be either liot or cold. I prefer to use it 
hot, as it is then tliinner and works easier. This tar may be ap- 
plied with a brush or an^ other suitable Instrument. Before it 
becomes dry, I cover it with as much powdered steatite, talc, or 
other similar refractory substance, as it will hold, rubbing it well 
in with a roller or any suitable instrument. This done, the ce- 
ment will be found completely water and fire proof, 

" My composilion I also make into sheets of any size that may 
he desired, either for immediate use in the vicinity where made, or 
in convenient size for ti'ansportation, having made them fire and 
water proof, as above described. In this form, my composition 
can be very conveniently used for roofing purposes of all kinds, 
whether for houses, railroad cars, locomotives, decks of steam- 
boats, etc., etc., or for covering marine boilers, or lining wood 
or other surfaces exposed to the action of water or fire." 
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CoaUng of Cast Iron. — IleiT W. Lieke, of HaDover, has made 
a seriea of practical experiments apon the various pt'Occsses for 
covering cast ii-on with a protecting varnish. The autlior's obser- 
rations were made with the view of discovering some new metliod 
of protecting cast-iran objects from oxidation or rust wlien ex- 
posed to the damp atraospliero. In the first place, ho observed 
that *'ztno dust," which is now exteosiveiv produced as a waste 
product ofzino fornaces, can be applied with considenible advan- 
tages. Half au ounce of tliis zinc dust mixed with 1 ounce of oil 
varnish, and rubbed several times upon 1 square foot of cast iron, 
will, he flnds, preserve the metal from rust ia a variety of cii'i^um- 
stances ; but it is not entirely satisfactory when the iron is subjected 
to soap water or otiier allcaline lirjuids. 

To be effective a^inst tbe action of these solutions, the iron 
must be coated with 2 parts of water-glass (silicate of sodii), em- 
ployed in solution, marking 20" Baum6, and 1 part of zinc oxide 
intimately mixed together. This material, laid on as a thick var- 
nish, ^ves the iron a kind of enamelled appearance, and tlie pro- 
tective coating will not yield to soap water. — Scientijie American. 

Improvement in Water-WheeU. — Mr. James P. Collins, of Troy, 
N. Y., enamels all portions of any water-wheel exposed to the 
action or force of the water with some suitable material, or com- 
bination of materials, tliereby giving asmooth and glazed surface, 
over which tlie water flows with greatW dimiuished friction; of 
course adding proportionally to the efficiency of the wlieel. All 
ciiemical action of the water must be entirely prevented by sucli 
a coating. 

The Duromettr. — At the Paris Exjmsition an instrument was 
exhibited designed for testing t))e relative hardness of steel rails. 
This " durometer," as it is styled, is virtually a small drilling ma- 
chine, working b^ hand or machine power, which registera the 
number of ■'evolutions of the drill spindle, and also tlie amount of 
feed, the latter being given by the application of a known weight 
to the back of the drill spindle. The friction of the machine and 
the state of the cutting edges are supposed to be constant quan- 
tities, and, as such, are tlii-own out of the calculation. The hard- 
ness of any rail is considered to be inversely proportionate to the 
depth of feed obtained with a given number of revolutions. 

IfriUed vs. Punched Eolee. — A largo number of specimens of 
Steel plates were recently tested at Cuatham Dockyard, to deter- 
mine the difference in strength between steel plates with punched 
and drilled holes. Although the pieces were so prepared that 
they should break at the smallest part, they all, without exception, 
fractured at a place where two small holes had been punched. But 
when the holes were drilled, and in the largest sectional area of 
the steel, they as uniformly broke in the smallest part, exactly the 
reverse of the previous trial. Frem this and other experiments, 
' the advantage in tensile strain, gained when the holes are drilled 
rather tlian punched, was calculated to be 22.5 per cent. 

Immenee Machineg. — Tlie largest planing niaoliine in the United 
States, if not in the world, has just been completed at the gov- 
ernment workshop at Churlcsto'wn. It has been several years in 
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building. It will plane a mass of iron 40 feet in leiyfth, 20 feet in 
■width, and 20 feet in heiglit. One of the bed-piecea wei";ha over 
40 tona. It is an elegant piece of workmanship, and reflecta 
great credit upon American skill. Amons; other new and ezpen- 
sU'e tools In the macltine-shop, there is nTso a boring-iuill, which 
will bore 12 feet in diameter, and wil] turn 24 feet in dLinieler. 

Eecently, in the shop of tlio Boston Machine Company, on Fii-at 
Street, South Boston, a gigantic slotting-machine was put in 
motion for the first lime. It is a ponderous piece of mechanism, 
weighing a little over 60 tons, and was made for the guveinment 
macLine-shop at the Charlestown Navy Yard. When removed 
to its deslinatioQ it will be placed next to tlie mammoth planer, 
lately added to the Navy Yai'd worbe, and, like the planer, is the 
largest macliine of ita chsa in the United States. It is intended 
to purfonu the heavy slotting work on marine engines, is after an 
improved plan, and possesses immense power. 

Differential Motion. — At a recent meeting of the Massachusetts 
Institute of Technology, Mr, Henry F. Shaw, of Roxbury, exhib- 
ited sevei-al models ofmaehinery, in which differential motion is 
applied with remarkable effects, obtaining by the use of two 
wheels, of which the inner has an eccentric motion, i 



result as by the ordinary train of several wheels. By varymg the 
excess of the number of teeth in the outer wheel, he obtains 
different velocity as required. In addition to the simplicity of 
this arrangement, as several teeth of Iho wheels are always in 
contact, there can be no retrograde motion unless by the same 
slow process by which the forward motion is pi-oduceJ; there can 
be no slipping, however great the load, the apparatus being self- 
sustaining. He exhibited his invention as applied to a windhisa, 
elevator, pulley, lathe, planing machine, and ship-steering appac- 

Mannfaeture of 8ted. — At a recent conversazione of the London 
Institute of Civil Engineers, a process for manufacturing steel by 
friction was explained. Bv the aid of machinery, pig iron is 
ground to powder by a rapiaiy moving cutter. The great amount 
of friction generated pi-ndncea a heat so intense that the iron is 
set on fire, and, after scintillating, falls down as reddish-brown 
dust, the combustion having caused the riddance of the super- 
fluous carbon. The dust is collected, put in a crucible, melted, 
and when cooled, is found to form ingots of steel of superior 
quality. 

Large ChiUed R6U. — At Pittsburgh, Pa., has recently been cast 
a chilled roll, liy Messrs. Bolhnan, Boyd, & Bagaley, of a diameter 
of 28 inches. This is by far the largest chilled i-oil yet made. It 
is to be used in rolling copper. 

Large Armor Plate. — An armorplate has been made at !ShefBeld, 
England, which was, before rolling, 20 feet long, 4 feet broad, 
and 21 inches thick, vreighing 430 cwt. The final rolling reduced 
the thickness to 15 inches. Two hundred and fifty tons of coal 
were consumed, and the labor of 200 men required for ita pro- 
duction. 
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The Albert Medal, — This medal, which was instituted to "rew^-d 
dlatiQgiiislied mtrit in pi'onioling ai'ts, manufaelures, or com- 
merce," has tlii^ year been awarded by tlie Council of tbe Siwiety 
of Arts, to Joseph Whitwovtb, of Manchester. 

Mosaic Gold. — Bisolphnret of tin foi'ms gold-colored, trftnsln- 
ccnt scales, of a peculiar soapy feeling. It is largely employed 
in' branxing wood. The followiog is a description of its mode of 
preparation from tin scraps: Put the scraps in glazed pots, cover 
them with muiiatic acid, and when the tin is all taken up, transfer 
the liquid into another vessel. Should it yet contain free acid, 
add new scraps. Then immerse copper plates in the liquid ; the 
tin will thus by galvanic action precipitate upon them as a spungy 
mass. Collect the tin, wash it with water, dry it and mis it inti- 
mately with equal parts of sulphur and sal-ammoniac; put the 
mixture into glass retorts, and heat them up gradually on a sand 
blast. The bronze is obtained partly as a sublimate, partly at the 
bottom of the retort. 



A NEW VESSEL OP WAR. 

Mr. John Elder, of the firm Eiindolph, Elder, & Co., in Glas- 
gow, has recently patented a moat original form of iron-clad ram 
tor coast defences and attacks on seii foiliflcations. Mr. Elder's 
vessel is formed below the water-line as a segment of an enor- 
mous sphere, say 25 feet deep and 300 feet in diameter, of the cir- 
cular water-line. This con'esponds to a small piece of a sphere, 
of which the versine over a chord of 200 feet is 25 feet long. Over 
the water-line the armor-clad sides are a short truncated cone, 
and in the centre of this circular deck a high castle or tower, car- 
rying 3 or 4 tiers of guns, is arranged. This vessel, being per- 
fectly circular in plan, has neither bow nor stern, nor anything of 
the steering attributes of ships now in existence ; it bears, in lact, 
the same relation of outline and form to the ordinary ships as the 
form of a crab bears to that of a fish. The power oWocomotion is 
given to this craft by the reaction propeller. The reaction-wheel 
— probably Mr. Randolph's improved water-jet propeller — is 
placed in the centre of the vessel, at the lowest point of the spheri- 
cal segment, and the ejection of water can be effected through 4 
openings placed at i equidistant points in the circom fere nee, so • 
as to command the direction of propulsion without any steering 
arrangement by forcing the water through 1 or 2 of the passages 
which command any one of the 4 quadrants enclosed by them. 
There are, however, steering or deflection-boards fitted to the end 
of the passages through which the water is ejected ; and, by using 
these boards, a rotaiy motion can be given to the "crab." By 
ejecting the water from 2 opposite passages, or from all 4 passages 
simultaneously, and placing the steering-boards in a correspond- 
ing position, the total engine power of the vessel can be made 
available for setting the ship into a revolving movement round its 
own vertical axis. The velocity which the ship is capable of at^ 
taining under these conditions, measured at the outer circumfer- 
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ence, la very great, since there is no other resistance to this mo< 
tioti except thu skin- Crict ion. Mr. Elder proposes to make use of 
the great momentum which this high velocity of movement will 
afford for iitmiuing purposes. The whole circular edge of his 
Teesel, which is of a sharp angle in section, I'epresents, so to say, 
the edge of a circular saw or revolving disk-wheel, and the nc- 
cumulated momentum of the rotary moremeot can be used for 
produein^ a. destructive effect upon the sides of any vessel with 
which this revolving tarreuship would come into contact. The 
circular form allows of a veiy large stowage-room as compared 
with tlic oi'dinary form of ships, and it praduces a base of such 
Stability as to allow the erection of a tower of great height in the 
centre, so as to obtain better facilities for attacking objects on 
shore. Mr, Elder has carried out some experiments as to the re- 
sistance to propulsion in a straight line offered by his form of ves- 
sel coiupai'cd with the oi-dinai-y fornis. He made two models 
representing equal tonnage, one of the "Black Prince" shape and 
the other of his spherical form, and the resistance of these two 
models was measured by an apparatus which afforded a simple 
mode of comparing the relative proportions of these resistances. 
The result was only about 10 per cent, in favor of the " Black 
Prince" model; and this seems to indicate that the new ve^jsel 
would be capable of attaining a fair speed under steam. The 
adviintagcs offered by this form arc of different kinds, the most 
prominent being a maximum of internal accommodation or stow- 
age room, with a mioinium of exposed suiface, a circular or tnn-et- 
shaped aiToored side, and an extraordinary facility of manceuvring 
in an action ; last, but not least, the total absence of any esposed 
points of weakness, such as most iron-clads at present possess. — 



A HOTEL GrNBOAT. 

A boat naned the " Staunch," built for the Admiralty upon the 

Proposition and plans of Mr. Bendel, has just been tried off the 
yne. A coii'espondent gives us the following account: "This 
vessel, though wholly insignificant in appearance and cost, repre- 
sents some very novel principles. She is only 79 feet long, and 
26 feet beam; her draft of water when loaded, 6 feet, and her 
displacement, 150 tons. She has twin screws driven by 2 pairs 
of condensing engines of 25 horse-power (nominal) combined, 
giving her a mean speed of 7 j knots. Such being her dimensions 
and power, it is hard to suppose that she can be in tlie least de- 
gree formidable. She carries, however, as heavy a rifled gun as 
any in the navy, and to all appearance carries it most efficiently. 
The gun, a 124 to 9-inch Armstrong, is mounted in the fore part 
of the boat, in a line with the keel, and fires through a bulwark 
or screen over the bow, which is cut down and plated something 
like that of a monitor. Thus placed, it is easily worked in a roll- 
ing sea, and its change of position by recoil does not appreciably 
BSiiet the trim of the vessel. At the same time, to provide for 
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hesvy wenther. It is mnde capable of being lowered inti the hold, 
BO as to relieve the little vessel of its deck-load, and enable it to 
carrj the weight as cargo. Machinery is also employed for the 
purpose of working the gun, by which means more tlian half of 
the ordinary gan's crew catL be dispensed with. It is in these 
mechanioa] arrangements that much of the interest of this vessel 
lies. The opei-ation of lifting and lowering is performed by 
simple but powerful machineiy. During tbe trials, the gun, with 
its carriage and slide, and the platform carrying them, — weighing 
in all, 22 tons, — was raised and lowered in a rough sea, with tbe 
boat rolling 11** each way. in from 6 to 8 minutes. When tlie 
gun is lowered tbe gun-well is closed and tiie deck left perfectly 
clear, but in a few minutes the gun can be again brought up ready 
fi>T action. During tbe trials the 12i-ton gun was easily handled 
by 6 men, and fired with ostra charges of 56J Iba. of powder, 
and 285 lbs. shot. It must be observed that very little, if any, 
training is requisite with the gun of the '* Staunch." The vessel 
is so small as to be a sort of floating gun-carriage. Her twin 
Bcrews enable her to turn rapidly in her own length. Her helms- 
man is placed just behind the gun. Tbe gun, therefore, can be 
laid by rudder, right and left, with far more ease and speed thau 
any gun of similar weight, otherwise mounted. During the 
recent trials, with the engines driving reverse ways, the vessel 
made the full circle, in her own length, in 21 minutes. With both 
engines goinx full ahead, she made by the helm a complete circle 
of 76 yards diameter in 2i minutes. The " Staunch " is wholly 
nnamiored. Her strength and security lie in her great gun and 
her diminutive ness ; and she must l>e considered as one of a 
flotilla of similar vessels. Siily such could be built at the price 
of a single armor-clad frigate, and 10 of them, acting fVom 
' difierent points, doubling in tlieir own length, escaping into shal- 
lows, sheltering under forts, would drive off or render a good 
account of any hostile vessel venturing to attack our harbors. 
Primarily they are intended for harbor defence ; but the power 
of lowering the gun and carrying it as cargo, would afford great 
security for tliese vessels at sea, and enable them to be sent troia 
harbor to harbor with safety. — PaU Mali QazetU. 



AJfEBICAK OBDNAMCE. 

Whatever representations or misrepresentations may have been 
made on either side of tbe Atlantic with regard to the perform- 
ances of American ordnance, it is certain that it comes out veir 
creditably in this respect in the report of the U. S. Chief of Ord- 
nance, Genei'al Dyer, jast issued. The ofScial facts contained in 
this report are at once interesting and instructive, and General 
Dyer demonstrates that the American heavy smooth bores are 
"the cheaiwst and most eflective^gun possessed by any nation." 

Tlie report states that tlie 20^inch gun has been lircd with a 
ohiirge of 200 pounds ot powder, and a shot weighing lA^ 
pomids, and tho general states that this may be the regular change 
* 10 
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for this giin. The range at 25° elevntion was mora than 4} milea. 
The 15-inch sun, about the performnnce of which, at Shoeburj- 
nesB, we in England know something, has been fired as follows : 
7 times with 40 pounds of powder, and a shell weighing 350 
pounds; 6 times with 60 poonila of powder, and a shell weighing 
350 pounds; 70 times with 50 pounds of powder, and a shot 
weighing 434 pounds ; 59 times with 55 pounds of powder, and a 
shot weighing 435 pounds; once with 60 pounds of powder, and 
a shot weighing 431 pounds; once with 75 pounds of powder, 
and a shot wcigtiing 434 pounds ; once with 80 pounds of powder, 
and a shot weighing 434 pounds : once with 90 pounds of powder, 
and a shot weiophin^ 434 pounds ; and 12$ times, widi 100 pounds 
of powder, and a shot weighing 434 pounds. The mean range 
obtained with 100 pounds of powder, at an elevation of 32°, was 
7,732 yards. The mean initial velocity of the shot, with the same 
charge, was 1,510 feet per second. Ten rounds were fired in 35 
minutes, which was as rapidly as the gun could be fired witli 100 
pounds of powder, and a solid shot. An esiimination of the guQ 
has failed to detect any enlargement of the bore, from firing; 
neither has the metal been cut away by the powder. In fact, the 
gun is reported to be serviceable in every respect. 

If the performances of the 15-inch gun are thus proved to be in 
every respect satisfactory, no less so are those of the 20-inch gun. 
This formidable weapon has been fired with 200 pounds of powder, 
and a shot weighing 1,100 pounds, the range at S6° elevation 
being more than 4i miles. This gun and its charge are difficult 
things for ns to realize, but here they are, and here are their 
results, and, what is more, General Dyer has no hesitation in 
assigning this heavy charge as that whicli may be regularly used 
in this gun. — Lonmn Y'"^"~—' »f-^~~— 



ENGLISH OBDSAHCE. 

At the last anniversary meeting of the British Institation of 
Civil Engineers, Mr. C. H. Gregory, the Pi-esident, delivered an 
address, from which the following are extracts ; — 

" Invspective of breech- loading, which has been abandoned 
in this country for heavy guns, ana of riSing, in which the originaJ 
mode has been to a great extent superseded by larger grooves to 
guide soft metal studs fixed on a hard metal projectile, the gun , 
now generally manufactured for the service has undergone con- 
sidcrmjle structural changes, the most material one being the 
diminution of the number of parts, and the substitution of outer 
coils of fibrous Staffordshire iron for coils of the best Yorkshire 
iron, tough steel being still maintained for the lining, as best 
resistino; surface wear. In the former typo of gun there was a 
forged oreech-piece over the breech end of the steel lining tube, 
and, according to the size of the gun, a. gi'eater or less number 
of coiled tubes, carefully and successively fitted on. The pattern 



at present in use for all guns consists of only 4 pieces, namely, 
Ist, the steel barrel, or liumg; 2d, a coiled lube over the barrel, 
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extending from the mozzte nearly to the trunnions ; 3d, the breech 
coil, consisting of 3 coils in alternate directions, welded to- 
gether, with a trunnion welded on, the whole piece shrunk on 
over the breech of the barrel, and lapping over the front coil; 
4th, the cascable. It is considered by the present authorities that 
the diminution in number of pails leaves the gun less liable to 
injury by accident, and lesa dependent upon perfection in mann- 
facture, and that practically an equal amount of strength is 
obtained ; while it ia held that a fibrous iron fs to be preferred, as 
more workable for coils, and as giving out its greatest strain over 
a greater distance than the best Yorkshire iron, which, while 
strong statically, ia considered not to yield so far before fracture. 
It is stated that this change has diminished the cost of productdon 
by 35 or 40 per cent. 

"The heaviest projectile thrown by any gnn In the serrioe, 
prior to 1854, was the 200-lb. shell of the 13-inch mortar. 

"The largest Armstrong gun hitherto constructed is an ex- 
perimental one, which has a calibre of 13.1 inch, weighs 23 tons, 
and throws a shell of COO lbs. 

" It is intended that future 12-inch guns shall have a weight of 
25 tons. 

" The 11-inch gun lately constructed weighs 23 tons, and the 
weight of the several parts are as follows ; The steel barrel, 5 tons 
fi cwt, in the rough, 2 tons 16 cwt. finished ; the muzzle-coil, 2 tons 
15 cwt. in the rough, 1 ton 16 cwt. finished ; the trunnion and 
breech coil, 22 tons 6 cwt. in the rough, 17 tons 17 cwt. finished; 
the cascable 14 cwt. in the rou^h, 11 cwt. finished. 

" Two guns of Mr. Whitworth's, of 9-inch calibre, and weighing 
15 tons, are about to be delivered for trial. 

"Prior to the mechanical improvements which havc led Up to 
the present rified guns, the greatest distance to which a projectile 
was ever thrown from a smooth-bore gun was not much over 
6,000 yards, and the limit of bombarding range at high elevations, 
with the 13-inch mort.ir was 4,500 yards. With the modem 
ordnance, projectiles have been thrown with greater precision to 
a range exceeding 10,000 yards; the gnns of the service make 
good practice at 6,500 yards, — in fact, much better practice than 
was formerly attainalile at 3,000 yards. 

" At 1,000 yards the mean error of range of round shot from 
smooth bores may be taken as 43 yards, and that of rifled shot 
19 yards ; the mean error of direction (referred to the mean 
direction of all the shot) with round shot may be taken as 4.1 
yards, and with rified shot as 0.8 yai-d. At 2,000 yards the mean 
error of range of round shot may be taken as 60 yards, and that 
of rifled shot 21 yards ; the mean error of direction with round 
shot 10 yards, and with rified shot 21 yards. In other words, — 
the accuracy being inversely as the prodnets of the errors, — the 
rifled gun is in one case more than 11 times, itnd in the other 
more (San 13 times, as accurate aa the smooUi bore." 
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AH IiniBN8B AIB-omr. 

One of our most enccessful inventore trnd engineers has lat^r 
patented, and the apeciSc&tion has been published, of an enoi- 
nous air-^un of 82-incb bore, to throw a 6,000-poand shot. The 
4)ore of the gun is to be upwards of SO feet long, and the inventMr 
asserts tbnt ne can compreM and retatQ air at a workiiig^ pressure 
■of 10,000 lbs. per square inch. The seotional area of a 32-iDcb 
bore is 804^ square inches, apd the total initial pressure woald 
thus be 8,012,400 pounds, or oearlj 3,600 tons. It would, cS 
«ourse, be next to impossible to pump in air fast enoa^h at this 
'enormous pi'essure to keep up the velocity of the shot, so the 
liigh-pres3uro air is to be contained in a huge casing or jacket 
foi-med awund the bore of the ^un, and having the same capacity 
of, say, 165 cubic feet. Thus, mstead of the pressure being re- 
-duced almost to nothing at the muzzle, the air would have been 
■expanded but twofold on the disch.irge of the shot; and if we 
disregard the influence of rarefaction, and consequent cooling by 
expansion, and Its effect on the pi-essuro, wo should have fi.OOO 
pounds per square inch still left. If we take the average pressure 
at 7,500 pounds, throughout the length of the bore, we shall have 
2,400 Ions exerted through 30 feet, or say 72,000 foot-tons, and 
this, were the air to follow fast enougli. would send a 6,000-pound 
shot at a rate of more than 1,300 feet per second. As no ordiDarr 
Talve could be opened quickly enough to admit air under such 
pressure, and in such quantities, the shot itself forma the valve. 
The high-pressure air in the air casing or jacket enters the cham- 
ber of the gun through poila, like those by which steam enters a 
Steam-cylinder. The shot — a short cylinder, with hemispherical 
or pointed ends — is so packed as to close these polls while the 
jaoket is being pumped full. To discharge the gun a little high- 
pressure airis separately pumped inbehindtheshot,8oastostaitit 
on and past the ports, when the stored-up air does the rest of the 
work. 

Although there may be certain praclJcal difficulties in carrying 
out this scheme, it possesses great interest, and we shall look wi(£ 
much cmioaity to its practical reaUzatioD. — EngiweeriMg. 



HAITD AND SHOOLDEB GUNS. 

Mr. Charlesworth read a paper, at the last meeting of the British 
Association, on the substitution of hand for shoulder guns. He 
exhibited a gun, invented by himself, its peculiarity consisting in 
its being used in the hands, extended from the body, instead of 
being rested against the shoulder. The first hand-gun ho had 
known was a stick-gun, invented by Mr. Hubbard about 45 years 
aeo, but the difficulty which could not be overcome in respect to 
that weapon was the recoil. The principle he had applied to the 
hand-gun was what he termed the elevation, — a handle which 
screwed into a strong piece of iron oa the lower portion of the 
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barrel. This gave the sportsman sufficient control over tbe reodl, 
and enabled him to use the gun with greater quicliDess and as 
much dexterity as could be obtained in the case of a shoulder- 
gun. Lately bo bad met with a breech-loading apparatus, which 
Ee found was applieable to his gun. 



the present in . , j ^ ^ j^-t-.-„ - w*^^> 

hand BOmethinw to grasp in the shape of a perpendicularly attached 
Stock. , This brings tbe gun witEiia the grasp of both hands, and 
thereby renders tne recou controllable, which is the real advantage 
of the Eun itself. It is, moreover, probable that an accident with 
any of these rifles, in the case of esplodiug, for instance, would not 
have the same disastrous effects as with the ordinary weapon, tho 
seat of the explosiau being somewbat more distant. 



At the la^ meeting of the British Association, a paper was read 
ehowing the result of experiments that had been made by Mr. 
■ Whitworth with three descriptions of projectiles. The iron plate 
used was 60 inches long, 13 wide, 1.2 inch thiok, and was im- 
mersed in water 39 inches deep. The gun used was the one- 
pounder, from which all the former esperiments were made 
previous to tlie Gist penetration of 4-inch annoB-pIate from a 70- 
poundcr lifled gun in October, 1858. The angle of depression of 
the gun was 7" 7' ; the distance which the projectile passed 
through the water from the point of entering to the bull's eye 80 
inches. No. 1 projectile was Whitwoi-th steel, and of the form 
always advocated by the author for use at sea. It was not de- 
flected by passing through water. No. 2 shot, with hemispherical 
form of head, was deflected, and etrucli: 9i iuclies above the buira 
eye. No. 3 projectile, of white cast iron, commonly called Che 
Palliser, or chilled shot, struck 19 inches above the bull's eye, its 
conical form of head causing it to rise quickly out of the water. 
The ftiivjintagea of No. 1 projectile are, first, its power of pi " " 



tration, when fired, even at extreme angles, against armor-plates ; 
secondly, its large internal capacity as a shelf; thirdly, the capa- 
bility of passing through water, and of penetrating armor below 



the water line. Tho No. 3 projectile is advocated by Major Pal- 
liser, on account of the cheapness and its power of penetration, 
which latter quality', however, depends upon its being fired at a 
near approach to nght angles against armor-plates. 

The objections to this projectile are, first, that when it is fired 
at any considei*able angle against an armor-plate, its foiTu induces 
it to glance off, and tbe brittleness of the metal causes it to break 
np \ and it is to be observed that in naval actions oblique fire Is the 
rule, and direct fire is the rare exception ; second, that the brit- 
tleness, and consequent weakness of the metal, necessitates a 
greater thickness of the aides, and reduces its internal capacity 
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GBKEK FIBE. 

Trae Greek fire is simply a solid, liij^hlj corabnstible composi- 
tion, veiy similar to "Cftrcftsa Composition." Wbat is now i^om- 
monly culled Greek fire consiats of a solution of phosphorus or of 
sulphur and pbosptiorua in a veiy voUttlo liquid, tbe bisulphide 
of ciirbon, to winch la sometimes addud a minui-al oil with tbe 
view of increasing its incendiary powers. When this liquid ia 
thi-own on to any surface exposed to the air, tbe solvent evapor- 
ates, Icnvino; a Qln] of the phosphoinis or sulphide of phosphorus, 
which will tlien inflame spontaneously, but will not very readily 
set fire to wood or combustible mateviala. The pi'oper mode of 
extinguishing tbe fiame is to throw upon the burning surface a 
quantity of wet or dnmp tand, ashes, sawdust, lime, or other 
powder, wet sacking or caipeting, — any material, in short, by 
which the flame can be stifled by exclu^ioD of air. No attempt 
should be made to remoro the covering for some tjme after the 
Bame has been extinguished ; the place should afterward be 
thoroughly scouted by a powerful jet of water. 



ABU8TRON6 GUH. 

This was the result of an ideaof Sir William Armstrong ; namely, 
that of enlarging the ordinary rifle to tbe standard of a field gun, 
and using elongated projectiles instead of spherical balls. It is 
made by twisting bars of wrought iron round a steel core, and 
webling them together while wuite-bot. Over tliis tube another 
cover of twisted bar, but with an opposite tumof the spiral, is put; 
another, and sometimes a fourth, follows, till the requisite strength 
is obtained. The power of the gun, as compared with those 
formerly in use, may be I'oundly stated thus : for the same weight 
of projectile the Armstrong gun is only half the weight, requites 
only half the charge of powder, and sends the shot or shell 3 
times as fiir. 



FEABODT STSTEif OF BKBECH-I,OADING FIRE-ARKS. 

The Peabody rifle in its form is compact and gracefiil, and th« 
^lanietry of ita lines is nowhere infiioged upon by unseemly pro- 
jections, which, besides being offensive to the eye, are often prej- 
udicial to the comfort of the soldier on tbe march, or in the per- 
formance of its necessary manipulations. 

This symmetry is preserved while performino; the operation of 
loading, as tiis whole movement of the breech-block is [performed 
within the stock, the end of the trigger-guard falling but little 
more than an inch, whereas, in most breech-loaders, the guard 
must describe a ouiTe of 90 degrees, and assume a posiljon at a 
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right angle with the line of the barrel, while the breech-block 
, itself drops below the stock. 

No tnoveoient of tlie barret or any other parta, except those 
immediately connected with the breech- lilock, is required in the 
performnnce of nny of.its operations. These operations are per- 
formed in the Gimplest manner, and witliout infringing upon the 
strength and durability of the arm, which is equal, in these re- 
spects, to the best muzzle-loader. 

The simplicity of the mechanism is such as tit relieve it from 
the possibility o'f being impeded by the effect of friction, rust, ot 
exposure to the influence of dust, rain, or continued service. 

The position of the breech-blocb, when the guard is drawn 
down, is such as to foiin an inclined plane, sloping towards the 
breech of the barrel, and the groove on its upper surface con-e- 
Bfjonding precisely with the bore of the gun, facilitates tlie ciiti-ance 
of the cartridge, so that it slides directly into its proper position. 

The removal of tlie empty cnitridga Is effected by the action of 
an elbow lever, which throws it out with certainty Ihe instant the 
guard is towered, and this lever derives its power simply from the 
action of the breech-block itself, and cannot become deranged, as 
it is not dependent upon any spring, and is of such sti'engui as to 
prevent the possibility of breakage or derangement by any seiv 
vice to which it can be exposed. 

The breech-block itself is of such strength, and is so firmly 
secured in its position, as to insure its perfect safety, as has been 
proved by Ihe severest tests. 

The gun cannot be discharged till the breech-block is in its 
proper position, and when not loaded it cannot be injured by being 
snapped. 

The rapidity with which it can be loaded and fired is believed 
to be equal, if not superior, to that of any single loader, and in 
continuous firing, to tliat of any repeater. 

This arm was fired at the Springfield trial of breech-loaders 
SO times a minute, and was the only gun, out of 65 presented, 
which, after tieing subjected to the fullest tests applied by the 
committee, was uninjured and in perfect condition for use. 

Tlie hammer is at tlie side in the position most convenient for 

The weight of the carbine is but SJ pounds, and that of the 
Infantry arm not greater than an ICnReld or Springfield musket. 

In force, accuracy, and general efficiency, it is equal to any 
other gun of similar dimensions, and the peculiar construction 
which constitutes its chiim to exceltence is applicable to any form 
of baiTel or size of calibre which it may be considered advisable 
to adopt. 

It has received marked attention and high commendation from 
many military men in our own and various foreign countries. A 
boanl of army officers, wliich was convened at Spiingfield a few 
months since, by order of the secretary of war, selected this from 
funong Cd guns presented for their exaoiinatJon, as " undeniably 
the best for tlie use of troops." 

Some of Hbe disiiBgaishing points of tJie converted arm are, tiia 
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gmftll nmount of metal required for the breech mechnTiisni, com- 
biDed at Ihe aame time witli great strength ; the small number of 
parts; the easy manner of taking out the breech-block; using a 
whole stock ; retaining the ordtuai-y permitneat guard, and the 
regulation lock. The compactness of the breech mechanism is 
also particulariy noticeable, none of it swinging out of the gun, 
except the tail-piece of the bi-eech-bloek, irbi(th rises only thi-ee* 
fourths of an incn, and is bftck of the liammer, which serves to pro- 
tect it. Cocking the banimer and closing the breech can also be 
done by the same operation. 

The joint'pin can be taken out, and the breech-block removed, 
without the aid of any instrument. 

The alteration of muzzle-loading guns to breech-loading, by 
this system, adds but one quarter of a pound to the weight. 

The ammunition is put up in sach form that no change of 
weather will effect it ; and dampness, or even complete immersion 
in water, will do it no injury. The powder and explosive fulmi- 
nate are both deposited in a metallic shell, the ball is entered, and 
the shell closed tightly around it, a blow being necessary; to ignite 
the fulminate in the rim of the cartridge-shell. By this means, 
the powder is prcsei-ved from any action of the weather, and the 
cartridge is at all times ready for use, white it can be transported 
with entire safety. 

The Peabody gun is meeting much favor abi-oad, particularly in 
those countries whose people are skilled in the use of fire-arms. 
The Providence 'Tool Company supplied 15,000 of these arras to 
the Swiss government, and we give below a very satisfactory 
statement of the result of their use. The company is now en- 
gaged in fillino; a similar order for another European government. 
The Swiss " Suarp-s hooters' Gazette," of June 19, says; — 

" The Peabody Oun. — Last Sunday the Feldschiitzenverein of 
the district of Thallwell held their firat meeting tJiis year. Since 
all the riflemen were to &re with the Peabody gun, which is row 
in the hands of the sharp-shooters, except two who had the ordi- 
nary field-rifle, gi'eat interest was manilested in the result of the 
shooting. The success of the gun was surprisingly complete. 
Fifteen sharp -sbooterB fired SO shots each, together 300 shots, at 
distances respectively of 300 and 400 paces. A shot in the breast 
of the figure of a man which formed the target, counted 8, in the 
head or Tegs 2, and for the target 1. In these 3O0 shots 560 points 
were made, being 93 per cent. hits. Had the marksmen been 
more accustomed to the trigger, which was somewhat staffer than 
their own guns, 96 per cent, would have been obtained, — a result 
which has never jet been atta^ined by the usual field-rifle. 

" All the sharp-shooters, including those who, usin|; the arm for 
the first time, re^rded it with some distrust, were afterwards ea- 
thusiasCic in priiise of its precision, rapidity of fire, and simple 
manipulation. One of the marksmen fired 4 shots in 34 seconds, 
making at 400 paces 2 breast hits, and 1 to the right, and t to 
the lelt. Consider the terrible effect-s of one battalion even, 
armed with this weapon, and skilled in its nse! 

*' The guns fired not liaving any liair-trigger, and a stock a lit- 
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tie too str^sifat, the^ were in this respect not so conTenicnt aa th« 
field-rifle; out one Boon gets accuetomod to this. Tliese littie 
drawbacks are far more tbaji outweigbed by the many good 
qualities or the Peabody. The amniiiitition, of Swiss maDiilkctare, 
was excellent; not one ehot of 300 missed fire, so th.it in this 
respect also we crq be perfectly satisfied, and Switzerlanil mttj 
coDgratuIate herself upon her possessioa of her 16,000 Ameiican- 
made Feabody guns." 



mTHO-GLTCERlMB. 

From a paper read a short time ago by Edward P. North, C. E„ 
before the American Society of Civil Engineers, of New York 
city, we make the following extracts on the properties and uses 
of nitro-glycerine ; — 

" The efiect of nitro-glycerine differs from that of powder in 
consequence, I suppose, of its greater force and quickness of explo- 
sion, in that, that powder, wlien fired, when the line of least ro- 
^stance is a vertical one (the bore also being vertical, and the rock 
homogeneous), willform a t^lei-ably uniform crater, with the sides 
eloping according to the hardness of the rock. When the line of 
least resistance is a horizontal one, and not too long, the rock be- 
ing solid, the blast will throw out what is before it, leaving the 
back UDCrocked, and no sign of action below the bottom of the 
liole. 

" Nitro-glycerine, on the contrary, in the first case, will form a 
well, and. il^the rock la not too hard, the bottom diameter will be 
greater than the top. Nor, as far as I have seen, will tlie action 
ever he concentrated on the line of least resistance, but will ex~ 
tend back from the hole and downward to a greater or less dis- 
tance, according to the hardness of the rock. I think that this 
action of nitro-glycerine, in connection with the fact that its explo- 
fllTC foi*ce is uniniluenced by the presence of water, will tend to its 
being the only explosive agent used in all subaqueous operations ; 
for, with any depth of water, it will be unnecessary to drill holes, 
but only to sink a flask of nitro-glycsriue on the rock and fire it." 

Its advantages are : — •• 

"1st. That, bein^ofgreatersbvngth, there isagreatsaTiogin 
drillers' wages, as fewer holes have to be made, and the charge 
of nitro-glycerine can he put into the rock much more compact^. 
For instiince, if, to break up a certain rock, 1 foot of depth in the 
bore-hole was required with nitro-glycerine, 13 feet would be re- 

a aired with powder, which would necessitate 6 feet of additional 
rilling if but 1 hole was used ; but 13 feet of powder could not 
be exploded in a 2-iDch or 2i-inch hole so that it would be effect- 
ive, on account of the slowness with wliich it bums, so that addi- 
tional boles would have to l>e drilled, with in each an allowance 
of at least two-thirds of the depth for tamping. With gun-cotton 
there would not be so much difference. 

" 2d. That nitro-glycerine is not injured, either permanently or 
temporarily, by water or mcasture, which enables ns to use water 
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tamping, a great saving of time and risk of life, impomibte willi 
either of the others ; and it cao be stored in damp cellars, or un- 
der water, without the necessity of drying it before using, as in 
the case of gun-eottonj or having it ruined, as with gunpowder. 

"And, lastly, the difQculty ot exploding it renders it Qta least 
dangeroos to human life." 



DTNAinrs. 

M. A. Kobel read, at the last meeting of the British Association, 
apaper on "Dynamite, a recent preparation of lie nitro-glycerine 
as an explosive agent." 

" It ia nothing but nitro-glycerine absorbed in highly porotia 
silica ; and if I have given it a now name, it is not by way of dis- 
guise, but that its esplosire powers are so much altered aa fully to 
warrant a new denomination. 

"Dynamite consists of 75 per cent, of nitro-glycerine and 2S 
per cent, of porous silica. Hence it appears to possess only three- 
fourths of the power of nitro-glycorino, the specific gravity of both 
substances being very nearly the same. But practically there is 
no advantage in the greater concentratioQ of power of nitro-gljo- 
erine. It cannot, or at least ought not to be poured direct into the 
bore-bole, since it easily causes accidents by leakage into ccevices, 
where it explodes under the miners' tools. It must, therefore, be 
used in cartridges, which leave considerable windage ; whereas 
dynamite, being somewhat pasty, easily yields to the slio^htest 

firessure, so as completely to fill up the sides of the bore-hole and 
eave no windage whatever. For this reason a given height of 
dynamite charge in a hole will contiun qaite as much nitro-glyo- 
erine as when the latter is used in its jiure, liauid state. 

" Besides the security derived from its solid form, dynamite has 
over nitro-gljcerine other special advantages. Its sensitiveness 
to concussion is, as I have already stated, reduced in a very high 
degree, and, since fire does not cause it to explode, it offers great 
security for transportation and stowage. Besides, it is qoite natu- 
ral that miners should prefer, as more practical, a solid to a liqnid 
explosive. Dynamite is now generally sold in ready-made car- 
tridges, and nearly all the workman has to do is to put them In his 
bore-hole and fire. 

"It would be a great drawback on advantages here set forth, 
if, as has been sometimes asserted, the fumes of nitro-glyceriDs 
or dynamite were of a noxious nature. The best answer, perhaps, 
to those who maint.iia that opinion is, that a great number of 
mines are daily using it for underground work, and that the miners 
do not at all complain. The truth is, that when nitro-glycerine is 
allowed to leak into the crevices of a bore-hole, it does not all ex- 

glode, and, being dispersed in the atmosphere, causes a severe 
eadache. It is, however, easily remedied by using cartridges, 
which prevent leakage, and, in the case of dynamite, which is a 
solid, that inconvenience falls away entirely." 
The following is from an English paper : — 
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Dynamite, which resembles eoarse, dark-brown sand, is a solid 
granuliir explosive, for which is claimed force of a remarkable 
degree, and a harmlessnesa, under ordinary circumstances, that 
cannot fail, if fully confirmed, to make It one of the most popular 
and desirable of explosive agents. The causes which render 

gunpowder and nitro-giycerine so dangerous to handle, or convey 
y tne common modes of transit, have no effect upon it. Nitro- 
glycerine explodes at 240" F. ; gun-cotton at 400 degrees; 
gunpowder at 600 degrees; a common fire at 1,200 degrees; but 
& mucti hio^her teiuperatnre than this is required to ignite dyna- 
mite, which must bo placed somewhere between 1,400 and 9,280 
degrees. A thiit deal box containing 10 pounds of the compound 
was placed over a ramng fire ; the box was consumed, but there 
was no explosion, and toe dynamite mingled harmlessly with the 
ashes. It was ia other ways placed in immediate contact with 
fire, with the same results. Gunpowder was exploded near it 
without effect. The superiority of the material over the danger- 
ous explosives as to wbich concussion would be certain destruction 
was acknowledged by several practical persons present, connected 
with the carrying trades. Ten pounds of dynamite were enclosed 
in a second deal box, and hurled from the top of a cliff. It fell 
60 feet upon the rocks below, with no more si^'ns of explosion 
than would be cansed by the fall of a brickbat. Equally striking 
were the illustrations given of its deadly strength. A cartridge 
filled with dynamite was placed upon a 2-incn oak plank. A 
fiise with a strong percussion-cap was attached to it and fired, and 
the plank was split in several places, and had a hole knocked 
through it. The percusaion-cap is the explosive agent, and it is 
claimed that nothing else, so far as is known, will do the work. 
In this instance the work was done most effectually, although the 
cartridge, which was about the size of a man's finger, was laid 
loosely on the plank. A large block of granite, about a jard 
cube, was shivered by like treatment- A block of wrought iron, 
with an inch l)ore-hole, but without either plug or tamping, shared 
the same fate, as did a wrought^iron cylinder with a charge laid 
loose on the tc^. The rocks were bored 15 feet deep, and 
fired, with an effect that startled the quarrymen present, not be- 
cause of the loudness of the report, so much as the immediate and 
extensive character of the blasting. Other experiments deraon- 
Btrated the great velocity imparted to fiiigments of sliells charged 
with dynamite, and its adaptability to distress signals. 

Of the properties of this substance, Nobel mentions the follow- 
ing; It burns in an open space, or, as commonly packed, without 
exj>Iosion; in burning in the air it evolves some nitrons fumes, 
while in exploding, the products of combustion are carbonic acid, 
nitrogen, and water, — all innocuous gases, — and no smoke, and it 
leaves some white ashes. Moisture does not injure it ; i6 is some- 
what poisonous, but by no means in the same degree with nitixi- 
glycerine. In a closed space, with considerable power of resist- 
ance of the walls, it is exploded by the spark, and ia all cases only 
by artificial heat. 
Its advantages over the ordinary blasting powder ate saving 



;.!■ Google 



120 AKinlAL or SaENTIFIO DIBCOTKKT. 

of hairtho labor and time, and cost of material; for, altboag'h 
the cost of the material is 4 times tliat of blastiDg powiier, ita 
effect is eightfold ; it is entirely free from danger, and does no 
injury by the products of its decomposition. Into the wec di'illa 
the material is introduced in sized papev-cartiidges ; in some 
cases, as in coal-mines, it is employed loose. Tlie firat is provided 
at the point with a peculiar percussion-cap, and inserted in the 
cartridge, peaching about an inch deep into the powder ; the whole 
is covered with loose sand. 

As precautions against accidents, it must be avoided to raise 
any dust with the dynamite, on account of its poisonous nature, 
and tlie cartridges should bo filled out of spoons, and bath for the 
Wke of economy and safHty, to reduce the calibre of the boring. 

The price of this substance, as sold by Nobel, is 42 cents per 
pound (gold), in 60-pound kegs, and 35 cents for 100 percuasioa- 

Should the statements of Mr. Nobel be confirmed in practice, 
tliere is no doubt that this new agent will take n\nli as the only 
and best blasting agent in existence ; for, if it be true, that the 
substance is not Injured by moisture, the possibility of poisoning 
may be avoided bv moistening the powder sufficiently to prevent 
dusting. — PolyteehnUchet CmtralblaU. 

Late California papers contain accounts of the prodigious power 
of this powder, as sliown in some experiments tried ia that State. 
The^ recommend it hi^hlj^, as being vastly more explosive, and 
requiring much less driliing or preparation of the rock, than gon- 
powder. 



EXPLOSIVES, ETC. 

An&raeite Gunpowder. — According to Mr. Ehrhardt, theinventor, 
"The powder is composed of nitrate of potash and chlorate of poi>< 
ash mixed in proper proportions with mineral carbon. Powder 
thus compounded is less iiable to accidental explosion, inasmuch 
as it does not explode when ignited in the open air, but bums slowly, 
something like common gunpowder when wet. But when con- 
fined, as in a gun, or in a blasting hole in a rock, it explodes with 
even greater force than ordinary gunpowder. It is not much 
affected by dampness, and generates but little smoke in burning. 

" To make this powder, the several ingredients must be finely 
pulverized and tlien intimately mixed together. The more finely 
they are pulverized the better. They require no other prepara- 
tion. When the ingredients are well mixed the powder is ready 
for use. The propoitions of the ingredients may be vaiied for 
different kinds of work. For use in coal mines, I prefer to take 
1 part by bulk of chlorate of potash, 4 parts of nitrate of potash, 
and 5 parts of mineral coal. For blasting granite or other hard 
rocks, I prefer to take 1 part of chloral* of potash, 2 parts of ni- 
trate of potash, and 3 parts of mineral carbon. 

" The mineral carbon may be either bituminous coal or anthra- 
cite, but I prefer to use the anthracite known as ' red ash.* 
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Wood charcoal may be nsed instead of mineral coal, but it is not 
BO good. Mtrate of soda maj also be uaed ia place of the nitrate 
of potash." 

Picric Acid. — In a lectare delivered before the Society for the 
Encouragement of National Indnstr; ia Fnince, Dr. Calrert spoke 
of a cunouB spplicatioii which baa been made of the explosive 
property of the salts of this acid. During; the last few years, the 
picrate of potassiam has been employed in great quantities by 
Mr. J. Whitworth, for charging the oombs for destroying the iron 
plating of Hhips. When the projectiles thus prepared strike the 
iron masses, the enormous force with which they iire expelled 
from the gun is iuBtantaneoualy converted into heat, and to such 
an extent that the ball becomes red-hot, the heat decomposes the 
picrate of potash, and a violent explosion ensues, owing to the 
enormous quantities of vapors aad gases which are thus produced 
in an instant of time. 

Nitro- glycerine. — The Loudon "Chemical News" savs that 
when mtro-glycorine is dissolved in 2 or 3 times its bulk of 
methylated spiiit it is quite inexplosive, and when required for 
nse, the addition of water will precipitate the oil, the layer of wa- 
ter and spirit merely requiring decantingoff. The nitro-glycerme, 
separated in this way, possesses explosive properties quite as ac- 
tive as the ori^nal oil, which, indeed, is frequently rather improved 
than otherwise by the treatment. 

Penetration of Cannon BaOi. — The fact has been aatisfactorilv 
demonstrated at the Shoeburyness trials, that a cannon-hall will 
penetrate a target with much greater ease with a range of 200 
yards than with a range of 70 yards. The supposed explanation 
fur this fact is that the shot "wobbles" a little on leaving the 
gun, and requires time, and consequently space, to settle down 
to a steady whirl. The fact that the holes made at 70 yards ara 
larger than those made at 200 yards, supports this hypothesis. 

Galling Gun. — It appears that the Galling revolving gun, de- 
cribed in " Annual of Scientific Discovery " for 1868, pp. 1 15, 116, 
is to be very generally introduced Into European armies. Accord- 
ing to the Angsburg "Gazette," the agents in Carisruhe have 
received orders for l,OOOof these guns. Of this number, 400 are 
designed for France, and 200 for Russia, the remsunder being 
equally distributed between Austria, Italy, Belgium, and Hol- 
land. 



SDBHAItnm DKILI,. 

The improved submarine drill, recently perfected in New York, 
for use in removing obstructions at Hell Gate, is acknowledged by 
experts to be the best over invented. The machine is in the shape 
of a "mushroom anchor," or half of a sphere. It is about 7 feet 
in diameter at the bottom, and weighs 5 tons. Inside of the iron 
frame, which is water-tight, are placed 2 engines of about 5 horse- 
power. They are supplied with steam by means of a flexible 
tube, which is attached to a boiler on board a tug. The "an- 
il 
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chor" 13 surmounted by a ateel fi-ame-work, supporting the drill. 
Tho bit is of concave form, over an inch in dinmeter, and studded 
with fibuut ]8 black dtamoods. The bit is attached to an iron 
tube 9 feet Ion", worked by a screw, and having over 300 revoln- 
tions to an indi. The diamonds are arran^d so as to grind the 
rock lis fine as sand at the rate of an inch a minute. Severa] ez- 
peiiments liave been made on Maine and Quincy granite, all of 
which have been successful. It is claimed that with this drill sub- 
nianiie blasting can be done with less diving and more rapidly 
than by any other process. The '* anchor" will be lowered from 
a tug, which will supply the engines with steam. The weight of 
the apparatus will lower it in spite of the strongest tide, and keep 
it firmly on the bottom. A smooth hole can be drilled & feet deep 
in an hour. 



BEFIMINO lEOK WITHOUT PDDDLTNS. 

The following is taken from the "Cleveland Herald"; — 
" Wo referred a day or two aM to the excitement produced 
among iron manufacturers by the discoverj^ of a means of dispens- 
ing with puddling, now in practical openition at the Shoenberger 
Junta Works, in Pittsburgh. The process consists simply in com- 
bining, mechanically, oxides of iron with melted crude metal. If 
the mixture is thoroughly effected, the result is instantly a mal- 
leable iron superior to the best puddled balls. It is then only 
necessary to beat it as blooms are heated, and put it through the 
machineiy, to produce the best quality of horse-shoe bars from 
materials which, if puddled, would yield only common iron, and 
at much less cost than puddled iron. The method employed at 
the Shoenberger Works is to take the melted metal direct fram the 
blast fumaee (they have 2 large stacks) and run into a large kettle 
of a capacity of fi tons. Thence it is poured, in a stream about a 
foot wide, into a circular trough 12 inches wide and 10 inches 
deep, revolving on a radius of 7 feet, or 34 feet diameter. Pul- 
verized iron ore. Lake Superior, Champlaiu, or Iron Mountain, 
is used as the converting agent. The ore descends from a hopper 
into a revolving trough, and covers the melted metal as fast as it is 
poured in. The continuous revolutions of the trough produce al- 
ternate thin layers of hot metal and raw ore, and effect the com- 
bination in a very satisfactory manner. The machinery which 
accomplishes this is moved by steam and hydraulic power, and fa 
so well planned that one man, standing with his hand on valve* 
levers, can mana^ the whole operation. When the trough is 
full, and before the iron cools, it is broken up into slabs of suitable 
size for the heating furnace." 
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ATOMBCHAKICS. 

The discoverj of the existeoce of pantogen, which may be rft- 
garded as tlie primary chemical principle, as gravitation in the 
primary mechanical principle, is due to Guatav Hinricba, of Co- 
penhagen, In 1856 and 1557 he communicated memoirs on ato- 
mechanics, or chemistry considered as mechanics of the p.inatoms, 
or atoioa of pantogen, to various learned men and academies of 
Europe, lie referred frequently to the subject in several papers 
between 1860 and 1866, and in 1867 published a complete oufline 
of the new science, illustrated by elaborate diagrams. 

Though as yet in its infancy, and on]y a first step in a boandless 
realm, it furnishes subjects for thought of great interest. He con- 
cludes, from the analogy between the history of astronomy aud 
that of chemistry, that there exists some general principle which 
will transform modern chemistry into a mechanics of the atoms, as 
astronomy has become a mechanics of the heavenly bodies. As 
the basis of this celestial mechanics is but a hypothesis, so a. simi- 
lar hypothesis may be pronounced with regard to the chemical 

Let us suppose that the atoms of the chemical elements difFeronly 
in regard to quantity, that is, in regard to the number and relative 
position of the atoms of some one primary matter, just as the plan- 
ets differ only according to the number of pounaa of ponderable 
mMer they contain, and its distribution around their axes. Since 
everything would thus be composed of this one primary matter, 
he calls it pantogen, and its atoms panatoms. This is a hypothe- 
sis ; but even universal gi'avitation is only a hypothesis ; and, as 
this hypothesis is the fundamental principle of theoretjcal astron- 
omy, so the hypothesis of pantogen explains the numerical I'ela- 
- tjon of the atomic weights, and gives a simple, comprehensive, 
because natural, classification of the elements, so tliat the chemical, 
physical, and morpholo^cal or crystal lographic properties of the 
elements and their continuations may be calculated just as the 
orbit of a planet is calculated, 

Thepanatoms.oralomsof pantogen, are necessarily equal; they 
must be considered as simple and material points, totally devoid 
of all occult properi;ie3. When combined they are at certain fixed 
distances from each other. Three combined necessarily form an 
equilateral triangle, as this is the only position of stable equilib- 
rium of three equal material points. More panatoms combining 
herewith in tlie same plane will continue this geometrical law, tlius 
forming hesagons, etc., divisible into regular triangles. Accord- 
123 
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ing as the figures thus formed, or atomares, are composed of equi- 
lateral tiiangles or squares, the elements are divided into two 
orders, trigonoids or metalloids, and tetragonoids or metala. Ac- 
cording to the geometrical outline of the atomare these orders are 
Bubdivided into genera; the species or elements correspond to 
given values of the variables expressing the geometcical form of 
flie genus. — London Mining Journal. 



WEIGHT TS. BPECnrO aEATITT. 

FeuchtwftDSer 
taining the i ^ 
earth, or any other substance, either native or artificial, from its 
specific gravity, 

1,728 inches comprise 1 cubic foot, and 1 cubic foot of water 
weighs at a temperature of 60°F., 62i pounds avoirdupois. By 
ascertaining the specific gravity, and multiplying with 62j pounds, 
the exact weight of 1 cubic foot is obtained. 

ip. p. Cnbfa rb4ji wel^kL 

Antbraoite cool 1.6 ,, . 91 

AntimoDial copper, t«tnli«drlte, or gisjoopper, . G.O . . . 30O 

Antimonial eilver 9.11 ... 600 

Antimou; on, gny inlphunt, ....... t.6 .. . 2T9 

Antimony meti^, 6.11 ... 400 

Apstjte, oti^osphaleof time, 3.0 . . . 18G 

ArMaJoal iron pfritOB, miepiokel 6.0 .. . STO 

Aebestoa, 8.0 ... 186 

AsphHltum, miaenl pitob, ........ 1.0 .. . GS 

Barrta sulphate, t.S . . . 310 

BaiTta carbonate, Witherbile, t.O , . . ttS 

Bismath 9.T . . . 60O 

BitnmiDOaa eool, l.S . . . »0 

Black lead, graphite, 3.0 ... 125 

Block Jaok blende, Bulphnnit of une, 4.0 . . . 2S0 

Bogircacre 1.0 ... 250 

Browa hffiiDBtite, 4.0 ... 250 

BuildiagetoQee, — giaaita, gmiaB,tJtIaM,*t«. . 3.0 . . . 18B 

Calamine 3.3 ... 190 

Chiomia iron, 4.5 ... 260 

Copper pyrites, ..... 4.0 .. . 260 

Derbyahire apor, floor apar, 3.0 .. . 18B 

Feldapar, 3.0 ... 190 

Flint, 2.S . . . 110 

Looae sancl, — ... 95 

Franklinite, 6.0 ... 310 

Oalena T.5 . . . 465 

Qold (20 carate) 15.T ) . . . lOOO 

" pure, 19.2 J . . to 1200 

Oypmm, 2.3 ... 130 

" tuagnetic ore, 6.0 .. . 310 

" spathic ore, 3.0 ... 200 



pyrrhotine, or magnetiOpyiitoB, . 
■peonlai iron ore, ...... 
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Iron, wrongbt, — . . . 4ST 

Limeetone, hydranlia, 3.T . . . ISO 

magoeBiM, .... 2.5 ... 130 

Msuguiese, binoiide of, i.i , . . 29i 

MitlaabiM, 4.0 . . . 24B 

Mies, S.8 . . . 160 

NaTHoulite, or whetatona 3.0 .. . 186. 

Oobre, 3.5 ... 317 

Platiaam, met^ uid area, 16 bi 19 . .1116 

Poroelain olay, 2.0 ... 140 

Pyrites, iron, 1.5 ... 280 

Quarti, pare, oampMt 2.6 . . .155 

" loose, kDgaUr, and Toaad nod, .... — ... 100 

Trap, I.O . . . 186 

Vitreons flopper, mpper gUoM, 6.5... 341 

Wood tin, etream tin, 7.0 ... 434 

ZiDS,sulpbide or blende 4.0 . . . !4S 

Ziueite, red linooie, . 6.5 . . . 331 



ATOMIC MOTIOS. 

Prof. J. F. Walling, of Lafayette College, of Easton, Pa., read 
a paper at the 1868 meeting of the American Aasociatioa for the 
Advancement of Science, on Atomic Motion. 

After makiDg the geoeral statement that all the physical phe< 
nomena of the oniTerae were made up of motions of matter, ri'of, 
Waliing went on to unfold a new theory of force and the consti- 
tntioQ of matter hased upon the fundamental idea of one crand 
primary universal force. He deemed it necessary, ia order to 
avoid tbe difficulties and inconsistenciea of existing bypothesea, to 
commence with strict detinitions of force and matter. These were 
given as follows : Force is tliat which when associated with maUer 
causesmotion. Matteris that whicli can be moved. Itasolepi-opei^ 
ties, per at, are quantity ^synonyms, weight, inertia) and position. 

The theory of Boacovich, a Russian philosopher of the last cen- 
tury, supposed atoms to be alternately attracted and repelled at 
minute diatancea, according aa their distance varied. That of 
Prof. Norton, of Yale, supposed material atoms to be surrounded 
by atmospheres of one or more ethers, whose atoms repelled each 
other but attracted those of matter, 

A new theory had been suggested by Sir William Thomson, of 
Edinburgh, in which vortex atoms were supposed to conatitute the 
different kinds of matter. The kind of motion which he eupposed 
to take place is seen in the well-known smoke rings which we 
sometimes see issuing from iJie muzzles of guns, the stacks of 
locomotives, ete. 

This attempt of Tbonason is based upon the mathematical dis- 
covery of Helmholtz, that a vortex motion, or wirbelbewegung, 
as he calls it, when once inatituted in a perfect fluid, woula con- 
tinue forever. Such a theoiy is a step in the right direction, as it 
removes one of the absurdities of the old theories, namely, that of 
solid atoms. He then proceeded to show that, by bis bypothesiB, 
11* 
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all uDDecessatT assumptions were avoided, and all the properties 
of matKi' esplaiDed npoa dyoamioal ^founds. Hia hypothesis ia 
as follows: Foree exists independently of matter, every position 
in space being traversed by lines of foi-ce in every possible direc- 
tion, each line of force being infinite in quantity. This force pro- 
duces gravitation as follows : A single atom in space would 1>e 
acted upon in all directions alike, and no resultant motion would 
ensue, but when two atoms were introduced, a mutual intercep- 
tion of the force lines would take place, and force would become 
associated with the atom, and thej would be impelled toward 
each other. Atomic attractions are simply. gravitations of atoms 
towards each other, and are referable to the same cause. 

No such thin^ exists in nature as attractions and repulsions, ia 
the usual meaning, wliich implies that they are inherent proper- 
ties of matter. Repulsions of atoms, like the separative motions 
of celestial bodies, are due to momentum or excess of associated 



force over gravitation. Heat, the great repulsive force of n 
ia simply tlie momentum of atoms. The three distinctive con- 
ditions of matter, namely, the solid, liquid and gaseous or vapor- 
ous conditions, he then attempted to show to depend on therclationa 
of the two opposing forces of gravitation and momentum. When 
the former is greater the atoms are held together in the solid condi- 
tion. In the liquid condition they ara equal, and in the gaseous 
state excess of motion produces virtual repulsion. This hypothesis 
expliuos the polar force of crystallization in a simple and beautiful 

The law of Mariotte. that at equal temperatures the volume of a 
gasisininverseproportiontothepressure, wasshown tobe a direct 
consequence of tliis hypothesis ; — also the law that specific heat is 
in inverse proportion to the atomic weight, and the principle of 
equal gaseous volumes of chemical atoms, simple or compound. 
Some other correspondences of theory with fact were pointed out, 
and the nature of the transformation from one condition of matter, 
by the addition or abstraction of heat or momentum, was traced in 
detail. Ampere's theorv of tho identity of magnetism witii elec- - 
tricity could be well illustrated by the same models which ex- 
hibited the motions of atoms in this hypothesis, and the polariza- 
tion of light into vibrations in different planes accounted for. 
Finally, all the phenomena of nature could be accounted for wbCQ 
they wei-e properly understood, by referriiig them to the one uni* 
Tereal force assumed. 



FE&ICEABILITT OF CAST THOU TO GABE8. 

Graham discovered that iron at a red heat will absorb 4.15 
times its volume of carbonic oxide. Observers are not agreed 
whether the gas thus absorbed would pass inward toward the fire 
in a stove, or outward into the atmosphere. The porosity of cast 
iron is a well-known fact; many years ago Mr. Perkins forced 
water through think platea of it, and it is aot, ther«fore, aurprisiug 
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that gases pass with ease. Indeed, it tna.y he considered as con- 
clusively proved ttiat cast iron at a I'ed heat is permeable to car- 
bonic oxide tvnd certain other gases, even when devoid of any dis- 
cernible fissures or pores, and when miite impervious to common 
air. This fact was flist made known oy the French chemists, De- 
ville and Troost, in a comnmnieation to the Academy of Sciences 
toward the close of 1863. In April, 1865, Dr. Carret, the Surgeon- 
in-Cbief of the Hospital of Chambery in Savoy, presented to the 
Academy, through M. Velpeau, a jiaper describing a very peen- 
liar epidemic, which had made its ^pearance on the introduction 
in that neighborhood of cast-tron stoves in place of the old storea 
of tile or porcelain, and announcing the belief that this malady 
was caused by carbonic oxide escaping into the air. This memoir 
was read without catling forth any suggestion of its important 
bearing upon the previous experiments of Deville and Troost. 

The Swiss surgeon continued his investigations, gathering fresh 
proofs of the truth of his previous induction, and toward the close 
of 1867 addressed a memoir to the Minister of Agiicultura and 
Public Works, in which he distinctly affirmed the conclusion that 
the cast-ii-on stoves allow carbonic oxide to pass out into the air 
through their walls. 

The attention of the Academy was thus recalled to the subject, 
and Deville and Troost were invited by General Morin, the distin- 
guished physicist and engineer, to make the proper test-eitperi- 
nients, with a stove of the coips de garde, which he placed at 
their disposal. These chemists did their work thoroughly ; Deville 
added similar experiments with the stoves of his lecture-room at 
the Sorbonne, and the result of alt these trials, communicated to 
the Academy on the 13th of January last, was a confirmation of Dr. 
Carrel's views in regard to the passage of the gases through iron, 
and thus, for the fii'st time, the attention of scientific men was em- 
phatically called to the sanitary bearing of facts already known to 
them, but of which they had overlooked the application. 

Without admitting the conclusion of Dr. Carret as to the pro- 
duction of the epidemic observed by the escape of these gasea, 
there is no doubt that hydrogen, carbonic acid, and carbonic oxide 
do actually pass through the walls of a cast-iron stove, at a dull as 
well as at a bright red heat. The fact is worth knowing, for such 
stoves are oflcn used, and most frequently in ill-ventilated apart- 
ments. The amount of gases which pass Is certainly not large, 
but carbonic oxide is an exceedingly poisonoQS agent, and most 
of the discomfort experienced in rooms heated by these stoves is no 
doubt atti'ibulable to that gaa. The subject deserve.<> the attention 
of manufacturcra, who might devise a tile or clay-lined stove that 
would diminish this inconvenience, and at the same time econo- 
mize fuel. 

There is also no doubt of the actual leakage of noxious gases 
through the joints and cracks of stoves, and it is well known that 
carbonic oxide will transude through a crack which will not allow 
common air to pass. 

Experiments show that hydrogen will pass through caat iron At 
the ordinary temperature. M. Cailletet took an iron flask with a 
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long, curved neck, exhausted the air frnm it, and placed the pmuth 
under meraary. The body of the flask waa then set in a vessel of 
dilute sulphuric acid. The outer surface was attacked by the acid 
and liydrogen evoked, some of ^ich passed into the interior of 
the flask, and, driving out the mercury, escaped in bubbles from 
the trough. Hydrogen passes into metals with most remarkable 
facility, and Mr. Graham believes is liquefied with them. 



EARTHQDAKE WAVES. 

One of the moat striking of the phenomena attending earth- 
quakes is the effect pniduced on the sea by these convulsions, 
especially when the eartliquake is near the shore. In an earth- 

auake there is an undulation of the solid crust of the eartJi, and 
le influence of the eai'th wave being communicated to the sea, 
causes the latter to ewell and retire from the beach, and the great 
wave rolls in upon the shore. This is frequently the case in the 
immediate locality of the earthquake ; but it sometimes happens 
that the influence of the disturbing agencies upon the sea extends 
to a considerable distance from the place where the eaithquake 
occnrs. The late tenibie earthquake furnishes some curious and 
highly interesting facts bearing upon these points. In this earth- 
quake the sea was terribly agitated along the whole western 
coast of South America; and along the northern coast of the 
same side of the continent, as well as on the shores of the Sand- 
wich Islands, the disturbance of the ocean consequent on the 
Bubten-anean convulsions was sensibly experienced. In Peru 
several of the poi'ts were submerged by mountain waves I'olling 
in from the Pacific with tenific violence, sweeping away everything 
before them. On the southern coast of Chili, at Talcaliuano, a 
whaling station, distant fully 1,400 miles from Arica, at about 11 
o'clock on the night of the I3tli of AugosE, — that is, about 6 hours 
after the catastrophe in Peru and Ecuador had taken place, — a 
great tidal wave swept into the bay, submerging a greater part of 
the towns of TalcaUuano and Tome. 

But, more remarkable still, tidal phenomena of a similar char- 
acter to those which appeared on the southern side of the con- 
tinent, showed themselves on the coast of California, at a distance 
of nearly 4,000 miles from Peru. Alettcrappearsiu the "Los An- 
gelos Star," from Mr. E.' Hewitt, describing a tidal phenomenon 
witnessed at Wilmin^n, SouUhcni California, on the 14th of 
An^st, at about 7 o'clock on the morning of that day. He says, 
"The tide was observed to be running in witlt unusual velocity 
for about 15 minutes, and then to suddenly turn and run out for 
about the same length of time with the same unexampled rapid- 
ity. It is now 9 o'clock in the evening, and the same running in 
and running out, at intervals of from 15 to 25 minutes for each 
direction, has been going on since it was first observed this morn- 
ing. Capt. Polhamus, of the steamer Cricket, informs me, that 
in crossing the bar to-day he observed the water fall 5 feet in 8 
minutes, and to immediately rise the same number of feet in tho 
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mme space of time. Another nnexpltunable pecnliftrily of tlib 
tidal freak ia, that the water from the sea would run np to one Bide 
of liie channel and down the other aide at the same time." 

The same day irregularities in the tides in the OalilaDd Creek 
were noticed by several persons. The tide alternately rose and 
fell, and it was observed, at the foot of Washington Street, in 
Oakland, that, while drill-wood floated towards the mouth of 
the creek, the water waa gradually rising. On the morning of the 
18th, according to a telegram from San Francisco, which appeared 
at the time in the " Tribune," a aeries of wavoa commenced flow- 



ing upon the coast off San Pedro, causing the tide ti: 

feet above the ordinary high-water mark, which was followed by 

the falling of the tide an equal distance below the usual law-water 



by the earthquake ti'avelled nearly 4,000 miles in about 86 hours. 
• An earthquake wave which followed the recent eruption in the 
Sandwich Islands was transmitted to the Pacific coast, and re- 
corded on the government self-registering tide-gauges at San 
rrancisco and Astoria, in about 6 hours. 

The great tidal wave from Hawaii reached this coast, distant 
over 2,wO miles, in 5 hours, and was observed along a stretch of 
shore over 13 geographical degrees in length. These earthquake 
iravea appear to £ive moved with a velocity of about 400 miles 
an hour. 

The papers have lately announced the terribly destructive force 
of waves of the sea, produced by earthquakes m the West India 
Islands. Prof. Brocklesby, in his "Elements of Physical Geog- 
raphy," states some facts of an interesting character in reference 
to the velocity of these waves. On the 22d of December, 1854, 
immediately ^fter an earthquake, the sea rolled in upon the town 
of Simoda, in Japah, in a wave SO feet high, overwhelming it in 
an instant. After the wave fell, there were only 4 feet of water 
in the harbor. Four or five similar waves followed at intervals, 
completing the destruction of the town. 

Prof. Bache, by observations made on the tide gauges at San 
Francisco and San Dicojo, which legistered all changes in Ihe sea- 
level, discovered that these earthquake waves at Simoda travelled 
across the Pacific. The distance from Simoda to San Francisco is 
4,527 geogi'aphical miles, which was ti-aversed by the waves in 12 
hours and 28 minutes, or with a velocity of 6 miles a minute. At 
San Diego, which is 4,917 miles distant from Simoda, the waves 
arrived an hour later, the velocity being sensibly the same. The 
curious fact is stated, that the breadth of a wave, its velocity, and 
the depth of water in which it travels, have been found by Prof. 
Airy t*) have a relation tn one another. For example, a wave 
100 feet broad, travelling in water 100 feet deep, has a velocity of 
16 miles an hour; while a wave 10,000 feet broad, travelling the 
ocean with a depth of 10,000 feet, advances with a velocity of 154 
miles per hour. So that, given the velocity of a wave and its 
breadth, the depth of the water may be calculated. Prof. Bache, 
firom these data, calculated a deptn of the Atlantic, and found it 
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to be on ftn average of 32,000 feet, a result oorreBponding with 
soundings made. 

TliB foree of ocean waves has been calculated. Daring a storm 
on tlie western coast of Scotland, in March, 1845, tlie force of the 
waves was estimated at 6,000 pounds per square foot. It would 
seem that tlie immense wave, wbich, like a wall 30 feet high, mov- 
ing with resiatlesa velocity, struck the ship-of-war " Monongahela" 
broadside, in the harbor of St. Thomaa, and drove her from her 
moorings, forciug her over the tops of the warehouses, and leav- 
ing her, when the wave receded, high and dry on the coral reefs 
of^the island, must have had a force even greater than 6,000 
pounds to the square foot. 



FOKCK OF WATBB. 

According to the Abb§ Moigno, — , 

Wet loUf begin to be tmuported b; water, moring at ths rale of O.OT 

Boflcl»r« " " " " " " 0.16 

Loom naada " *' " " " " 0.30 

Gruyel " " " " " " 0.60 

PabblM " '• " '• 



1.23 



Agglomerated peb- ^ 
bloa.soft padding I 
■tanea, and sttat- f 



BBTABDBD BBDLLITION. . 

Erebs has continued an investigation, began eome years ago 
by Dufour, on some of the phenomena of retarded ebullition. 
The experiments were made in a retort connected with an air- 
pump, the water having previously been boiled several tiroes to 
get rid of air in Bolution, After oounection with the pump, the 
water is again brought to the boiling-point, and then the heat is 
withdrawn, and the pump set to work. When a vacuum of 11 
inches was obtained, and the temperature of the water had fallen 
to 167° F., it was found necessary to pump with caution, as at that 
point the ebullition is likely t« be violently reproduced. But that 
siawe being passed, it was found possible to get a perfect vacuum, 
ana allow the temperature of tlie water to sink to 86°, or 104° F. 
without anj| ebullition. At this low temperature and pressure, 
however, violent ebullition can be set up by several means. 
Among these, he mentions two which he thinks may afford expla- 
nations of some boiler explosions. One is a, sudden application 
of heat; the other is a shaking of the liquid. The latter seems 
unlikely to be realized in a large boiler ; but the former, we think, 
may happen when, for example, after a fire has been banked for 
some time, and the temperature and pressure idlowed to fall, a 
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-violent stir has been given to the fHiel, and a torrent of flame sent 
liirough the flues ; and we rather think exploaloriS hiive really 
occurred under such circumstanoea. — JWjcAanics' Magaxine. 



UOLECCLAB IKFLtlENCE UPON TAQWt. 

At the closing meeting of the Royal Institution, Dr. Frankland 
brought forward some new eiperiments upon light, of a very 
interesting character, proring tliat external pleasure, acting upon 
the ponderable molecules, which throw out waves of light, exerts 
considerable influence in modifying the character of the resulting 
laminoaity. The exceedingly minute ultimate atoms, composing 
whftt is called solid matter, utterly beyond the ken of the most 
powerful microscope, are believed by Messrs. Stewart, Tyndall, 
Thompson, and other philosophera of the same high school, to be 
in a state of incessant moUon, of a true or modified vibratory 
diaracter. This motion is what is commonly called heat. The less 
the vibratory motion of the solid, the lower is the temperature. 
There is a point^at which atomic motion would cease ; but such a 
degree of cold has never jet been produced by man. 

The atoms in movin" throw out waves. A fluid infinitely finer 
than air, the " interstellar ether," is believed to- fill all space, and 
to permeate all solid bodies, bathing the vibratory particles. The 
explanations, given by philosophers, of the causes of all the phe- 
nomena of optics and the undulatory theory of light, rest npon 
the assumption of the reality of this ether. The atoms, tben, can- 
not move without throwing the ether into waves ; neither can the 
ether move without altering the motion of the atoms. The wavea 
thrown ofi' by moving atoms differ in length ; most of the shorter 
waves being what is known as light, and the longer waves being 
called radiant heat. Hence there is no difference between radi- 
ant heat and radiant light but that of " wave-length," That our 
senses convey to us the impression that there is a very great dif- 
ference between heat and light is caused by the short range of 
action of our senses, not by any great difference in the phenom- 
ena. The hand is sensitive to the long, slow waves of heat, but is 
practically insensitive to the quick, short waves of light. The eye 
IS very sensitive to the short, quick waves, which we call light, 
but, according to Tyndall, is very insensitive to radiant heat. 
Thus most of the waves emitted by all ordinary sources of light 
are invisible, as may be proved by throwing the spectrum of the 
electric light upon a screen. In the spectrum, all tne rays in light 
are unrolled, so to speak, in regular order, the longest waves -it 
one end and the shortest at the other. The shorter waves, at one 
end, are visible to us, beginning with the violet and ending with 
red, the last being the longest and slowest which can be seen by 
the eye. But when the red is reached, we have only reached the 
middle of the spectrum ; beyond the red, another length of sepa- 
rated rays falls upon the screen, iovisible to the eye. That there 
are rays there, we know from the delicate little tliermo- electrom- 
eter, which proves that the spectrum of the electric light ia 
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twice its visible length, and that the inviaible portion of it contrins 
8 or 9 times more heat than the visiblii length. 

Dr. Pi'ankland's experinieats deal with the effects upon light 
of pressure made to act upon luminous aourcea. After pointing 
out that the more the pressure of the outside tiir is increased, the 
move luminous will it make the flame of the common spirit-lamp, 
he showed how to make the oxyhydrogen flame luminous; as tlie 
flame continued to burn within a strong; iron cylinder, under a 
constantly increasing pressure, produced by the the tension of the 
gaseous pividueta of combustion, the light grew brighter, till, at a 
pressure of about 150 pounds to the square inch, the light was 
neai-ly as bright as that of a common caniile. He showed that 
external atmospheric pressure increases the luminosity of fiames. 
Common gas gives out a little more light when the barometer 
rises, and decreases in luminosit}[ as it falls. Some flames, as 
that of burning metallic arsenic in oxygen, are very brilliant, 
though thev contain no solid particles, and tlieir brightness in- 
creases with the density of the gases or vapors burning, or pro- 
duced by the combustion. He also proved that the spark from 
the secondai-y wire of an induction coil is brighter in proportion 
to the density of the gas by which the spark is surrounded. Ha 
gives the following relative densities of gases and vapors: hydro- 
gen, 1 ; ammonia, 8<) ; water, 9 ; air, 14j ; oxygen, 16 ; hvdro- 
chlorio acid, 18i ; carbonic anhydride, 22 ; sulphurous anhydride, 
32; chlorine, 35J; phosphorus, 62; mereury, 100; phosphoric 
anhydride, 142; arsenic, 150; arsenioua anhydride, 198. — Mb- 
chanics' Magasint. 



CHEUICAI. BATS OF THE SdlT. 

Most of the waves travelling to the earth fVom the sun have no 
power to act upon the orrans of vision, but convey only the sensa- 
tion of heat. About eight-ninths of the rays reaching the earth 
from the sun are too long and slow to make their presence known 
to our eyes, and these waves are those whose powers and quali- 
ties have been largely examined and investigated by Dr. Tyndall. 
But there arc other waves at the other side of tho solar spectrum, 
too short in length and too rapid in motion to excite the organs of 
vision ; neither are they sufficiently powerful to make their pres- 
ence known in the shape of heat. 

These excessively short waves coming to us from the sun have 
been thoroughly examined by Prof. Stokes, Secretary of the Royal 
Society. 

Some of these chemical rays are visible to tho eye, and some of 
them, as already stated, are mvisible, and extend beyond the vio- 
let end of the spectrum. 

If a slice of light from the sun or electric lamp, after passing 
through a slit in an opaque screen, be received upon a glass prism, 
and then be breught to a focus upon a white screen by means of a 
lens, the pi-ism will " unroll," so to speak, the line of white light, 
and spread out all its rays upon the screen in the order of t£elr 
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wave-length, the short waves at one end, and the long waves at 
the other. Od!j the waves in the centre of the spectrum will be 
visible to the eye, in the order of violet, indigo, blue, green, yel- 
low, orange, and red. Beyond the violet end, where DOthio"; is to 
be seen by the eye, man^ chemical rays fall, and beyond the red 
— J — g many other invisible waves, noWd for their great heating 
'ies. The chemical rays extend from the green or bine 
s through the violet and indigo portions, and a considera^ 
ble distance beyond. Thas some of the chemical rays are visible 
to the eye, but the rest cannot be seen. 

They are called chemical rays, becaosB they act upon and tend 
to set up decomposition in sorao chemical compounds, wherein the 
affinities of the atoms for each other are weak. Chloride of silver 
is one of these substances, and the chemical rays will change this 
white salt into finely divided black metallic silver, or into sab- 
chloride of silver, a portion of the chlorine being driven off. The 
whole art of photography depends upon the action of the chemical 
rays of light upon unstable chemical compounds. 

There are certain substanceswhich, when placed in these feebly 
lominous rays, become apparently self-luminous, and shine out 
in the partial darkness of the room with 8traBo;e brilliancy and 
beauty. When most of the luminous rays of white light are cut 
off by sheets of manganese glass, by cobalt glass, or by a trough 
filled with ammonia-sulphate of copper, rays scarcely visible to 
the eye may be made to pass through the room. Then, when 
Blabs of uraniam-slass are placed in the path of these rays, they 
appear to be sell-luminous, and glow with unearthly beauty. 
When uranium glass is the recipient of the rays it ^lows^^ith a 
yellow color like the moon when illuminated with the blue rays 
of the spectrum; but the nearer the color of the incident light ap- 
proaches to violet, the greener and the more ethereal is the glow 
of the uranium glass. 

The chemical rays are osually supposed to en^ in the blue part 
of the spectrum, but bromide of silver, unlike the other salts of 
silver, is sensitive also to some of tiio green rays. 



IHBOBT or DOOBO KKFEACnON. 

At the 1868 meeting of the British Association, Mr. Alfred R. 
Catton read a paper on this subject. His view was that the 
double refraction of light is caused by the action of the material 
molecules on the ethereal medium, and he believed this to be a di- 
rect and not an indirect action. He adduced a number of physical 
facts, with the object of showing that the optical properties of 
crystals are a function of the arrangement of the material mole- 
cules in space, and not of the matter of which these molecules were 
built up. It might be stated as a physical law, notwithstanding 
apparent difficulties, that a body of definite chemical constitution 
always crystallized in the same form, under the same physical 
conditions, and tlierefore he believed that the chemical constitu- 
tion of the molecule did not affect the optical properties directly, 
11. 
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but only intermediately, through the ffict that a definite chemical 
conBtitution produced a definite cryBtnlline fonn ; that is, a definite 
armngenicDt of the material molecules in space. The so-called 
cases of dimorphism were couiidered by the author in connection 
with his views, and he denied the possibility of dimorphism id the 
ordinary sense of the terai. It luight bo accounted for in every 
known case by the differences in chemical constitution produced 
by impurities. For instance, aiTagonite is never pure carbonate 
of calcium, but is always associated with variable quantities of the 
car]M>nates of lead, strontium, and manganese. 



INDEX OF BEFBAOriOM. 

At a recent meetingof the Royal Institution, Dr. Gladstone stated 
that the indices of refraction of liquids arc lowered by increase of 
temperature ; he showed, by means of a glass prism filled with 
oil of nutmeg, that the more the oil was heated the less could it 
bend a ray of light from the electric lamp out of its primary direc- 
tion. This law holds good with all liquids. Solids, on the con- 
trary, have their power of refraction very slightly increased aa 
they are heated, with the exception of crown glass, which is not 
influenced in its optical properties by temperature, and Ouor spar, 
which, lite a liquid, has its power of refraction diminished by an 
increase of heat. 

The specific refractive energy — or the refractive index, minus 
unity, divided by the density — is common to the solid, liquid, 
and gaseous conditions of bodies. A general law discovered by 
bim IS, that the refraction equivalent of any substance is the sum 
of the refraction equivalents of its constituents. The specific re- 
fractive energy multiplied by the atemic weight of the substance 
fives its refraction equivalent. He expressed the opinion that the 
ouble refraction of Iceland spar may be caused by the crystal 
being in a state of unequal tension in different directions, so as to 
permit light to pass more ft'eely in one direction than in another. 



HEW POIABIZIKQ APPARATDS, 

This apparatus, made by M. Hempel, from a suggestion by M. 
PlucUcr, of Bonn, similar in the m^ority of its parts to one 
already known, is made up as follows: 1, A black glass, usu- 
ally horizontal, bat capable of being inclined, upon which the 
incident ray is polarized rectilineally by reflection ; 2, a disc or 
ring, to carry and maintain in the path of the reflected polarized 
ray the transparent plate which is to exhibit chromatic polariza--- 
tion ; 3, a convex lens which renders the ray leaving the trans- 
parent plate parallel or convergent ; 4, (the addition which gives 
to the instrument a perfection scarcely expected), a parallel glass 



silvered on the exterior surface, and fixed in a support at si 

inclination that it leads to the vertical, the doubly reflected and 
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transmitted ray, vhich it directs to the Nicol's prism, serving as 
analyzer. — Ghimkal Netos. 



SODBGE OF LIGHT IN FLAKES. 

Accordiog to Prof. Frankland, the light of a gas flame, and of 
luminous flames in goner^l, is not due, as has been generally 
believed since the time of Sir Humphry Davy, to the presence of 
Bolid particles. There are many Sames possessing a, high degree 
of luminosity which cannot possibly contain solid particles, — as 
the flame of metallic arsenic burning in oxygen, — or of carbonic 
disulphide vapor in oxygen, or nitrio oxide gas, or of phosphorus 
in oxygen. Ue believes that the Luminosity of these flames is dae 
to radiations from dense but transparent hydrocarijon vapors, when 
carbon is present. 



THE ELECTEIO LIGHT. 

According to M. Felix Lucas, the luminous distance at which 
the electric spark is visible is greater than that of a permanent 
light, the apparent intensity of which would be 260,000 times that 
of the spark. The light actually employed in modern lighthouses 
gives a brilliancy equal to 125 carcel lamps. An electric spark 
possessing the illuminating power of the tvro-hundredth part only of 
a carcel burner is superior in its powerof projecting light, showing 
the advantage of a warning light composed of intermittent flashes 
of the electric spark from a powerful Leyden battery. He stated 
that, in a laboratory eaperiment, 2 apparatuses were established, 
1 voltaic batteiy equal to 125 carcel lamps, and a spark batr 
tery equivalent to only the one-two-thousandth part of a carcel 
lamp; the photometer showed a marked auperiority in favot of the 
spark. 

In Holmes's machine each revolution dbvclops 16 currents in 
opposito directions; hence the light produced is not continuous, 
being extinguished and relighted as many times. As there are 
£00 revolutiousper minute, the intervals of darkness are exceed- 
ingly small. Though unable to demonstrate the intermittence, 
M. Jamin recognized that the light of the luminous arc was 
less bright than that from the eharcoalpoints, v^hich he attributes 
to the interruption of the cuiTent. We have, therefore, in this 
not the discontinuous electric light, but that of the carbon poles 
heated to intense whiteness, and giving a nearly uniform light. 
The light of this machine is less blue and poorer in chemical rays 
than that from a lamp excited by a batteiy, and therefore better 
adapted for light-houses. 

The dioptric system of Fresnel as applied to the lanterns of 
light-houses has been recently described by Mr. Chance before the 
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of flegments of glass enveloping a centi-al flame, whose focal 

rays ai'e parallelized in a horizontal direction and deflected ir '*" ~ 
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case of fixed lights in meridian planea only, while In revolving 
liffjits the raya are gathered into a number of cylindrical beams, 
which are made to pass auccesaively before the observer by the 
rotation of the apparatus. The instrument consists of 3 main 
divisions ; an etiuatuiial belt of the sphere of light proceeding 
from the flMme is acted upon by refraction, but the rays above and 
fcelow this belt are deflected by local refleotion. The relative iUu- 
miaatin? values in the horizontal plane of these divisions of th« 
part of the luminous sphere acted upon are in ^e proportion of, 
upper reflectors, 20 ; refracting portion, 70 ; lower i-eflectora, 10. 
It is important lo send toward the sea horizon the brightest sec- 
tions of the flame. 

The machine for the production of the electric light consists 
«S3entiftlly of 6 brass wheels, with 16 bobbins of insulated copper 
attached at equal distances to the circumferences of each wiieel ; 
inside each bobbin is a hollow core of soft iron; the wheels are 
all fixed upon a shaft, which is driven by a steam engine. In 
taming, every core of each wheel is brought at the same instant 
between the opposite poles of two magnets, which pair of poles 
it also quits at the same instant. The core of every bobbin has ita 
magnetism thus reversed by the revoUition of the wheels 107 
times per second. This revei-sing of the magnetism induces a 
current of electrieily in the bobbins ; the combination of the cur- 
rents produces one of sufficient intensity to give a powerful light. 
The bars of the lantern are best fixed obliquely, as by this means 
t^e least amount of light is stopped by it. 



cae OF ziKOOH ih the okthtdkogen light. 

M. Caron baa published a memoir on a new material to be Bnb- 
Btituted for the magnesia cylinders, serving for the osyhydrogen 
light. He found that these cannot resist, indefinitely, the intense 
beat produced by the (jombnstion of ordinary coal gas mixed with 
osygen. This volatilization of tlie magnesia may be due to the 
formation of reduced magnesium. After trying silica, alumina, 
and various refractory substances, he resolved to try zircon, which, 
according to Berzeliua, has the propei-ty of being infusible and 
giving out a lio;ht of dazzling brilliancy in the flame of a blow- 
pipe. This he found to be true, and he baa employed the same 
crayon in the flame of the oxyhdrogen jet, without the least sign 
of wear, volatilization, or even partial reduction. This is very 
important, for the incandescent matter must remain always at the 
same distance, and, if the pencil wore away, the distance would 
increase and the light diminish. In addition to its being unalter- 
able, the light is superior to that of magnesia in the proportion of 
6 to 6. Though at present rare, zircon exists in many volcanic 
sands, and in gi-eat abundance in the zirconean rocks in the en- 
virons of limensea, at the foot of the Ural Mountains. He has 
found a simple way of economizing this substance, by applying 
it only to that portion of the crayon exposed to the flame ; the 
rest can bo made of magnesia or refractory clay. By compres- 
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Bion, the zircon adheres U> the other anbataDCes, and buroing adds 
to the solidity of this adhesion. The crayoas are made in the 
same manner as those of magncGium.— F.MoiGtfO, t'n Journal of 
FranHin InttituU, August, 1868. 



THS MAONESIUU LIGHT. 

oe-tbousandth of an 
e candles, of 5 to the 
pound ; 3 feet of it are burned per minute, or a quarter of an 
ounce per hour, the cost of which, at the present price, would be 
about 29. 6d. Seventy-four stearine canqlea would, however, in 
the same time consume 2 pounds of steaiine, which would cost 
2s. ; 10.4 cubic feet of 12 candle coal gas would be required 
to produce the aame effect, and would cost about 21d. The dear- 
neaa of magnesium arises from the dearness of sodium required 
in obtaining it. Magnesium gives off 265 times leas heat than 
gas. Gas and candles vitiate the air by the production of watery 
vapor and carbonic acid. Magnesium is free from this objection, 
but it has an inconvenience of its own ; a large quantity of calcined 
magnesia is tbiown off as a fine powder, which soon renders the 
atmosphere of a room intolerable. This is also objectionable in 
photography, though used for very short periods. At best, mag- 
nesium can be only an imperfect substitute for sunlight; its light 
has been fomid to be only the 4.525th of that of the sun on a 
bright November day, but at the same time its chemical effect was 
ascertained to be the 1.36tb of that of the sun. 



OASBVSETTED COAL GAS. 

At a recent meeting of the Massachusetts Institute of Technol- 
ogy, Mr. C. P. Sykes exhibited, in operation, his apparatus for 
carburetting the ordinary street gas, thereby, as he claimed from 
fais experiments, diminishing by about 40 per cent, the amount 
consumed, and at the same time increasing the light nearly one- 
half. The carbonator is a strong sheet-iron box, with apartments 
arranged so as eo compel the gas to travel a considerable distance 
to take op the vapor of the hydrocarbon, which fllis it, and with a 
stuffing of shavings of wood, such as are used in making the so- 
called " Excelsior mattress." The light hydrocarbons of petro- 
leum, of about 71 gravity, are employed in the apparatus. As no 
air can gain admission to the boxes, which are securely loclc'ed, 
the hydrocarbon vapor cannot become explosive. He stated that 
1 gallon of the hydrocarbon will carbonize 1,000 feet of gas; 
the cost of the apparatus, exclusive of the lead pipe and 
change of burners, is from 915 to $20 for an ordinary dwelling- 
house ; as the amount of gas consumed is much less with than 
without the hydroc^bon vapor, the burners are reduced in size 
one-half, and yet the amount of light is increased. He stated that 
Uie ioonistationi which form in old gas-pipes, sometimes diminish- 
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ing their cti]ibre one-third, are rendered soluble by the hydro- 
carbon vapor, aod run off by the drip as compouads of coat tar. 

A method of increaiaiiig the ill umioiitiDg power of gai waa de- 
vised some yeara ago in England, by Mr, Bowditch, whicb at the 
time attracted attention by its claim to superior cheapness and 
safety. It consisted in placing over the huiDcr a vessel contain- 
ing naphthaline or other hydrocarbon, vaporizing at a eonajpara- 
tively high temperature, and coonecting the upper part of the 
vessel with the jet^pipe, so that soon after the ordinary flame was 
lighted tlie vapor would be supplied, and mingling with the gas 
would gi'eatly increaso the illumination. The arrangement was 
perhaps inelegant, espejjially for dwellings, but appeared to have 
claims to attention, as one of the processes for economical lighting, 
now so frec^uently discuxsed. 



PLATINIZED UIRSORS. 

The diathenoanous properties possessed by varions sabstances 
are precisely analogons to those of transparency and tranalucency 
with which they are endowed, except that the former refer to raya 
of heat and the latter to those of light. Although in some degree 
the two descriptions of rays may be confounded, yet they are in 
reality separate, and the actinic rays of the sua are perfectly dis- 
tinct from the luminous ones. 

It might be supposed that the substances which showed great 
power of translucency would also evince similar capabilities with 
respect to diathermancy; but experience has proTcd this assump- 
tion to be perfectly erroneous. If we select chloride of sodium 
In its crude condition, common crystal, and alum, they will be 
found nearly all equal in their power of transmitting ligbt; but a 
wide discrepancy will be founa in the manner in which they trans- 
mit heat. Their diathermanous capabilities are iu the proportion 
of 9, 6S, 93. It is quite possible to modify theae proportions of 
bodies so aa to produce quite contradictory and almost apparent 
paradoxical results. Thus a mirror can transmit light, and a per- 
fectly translucent surface is capable, under certain conditions, of 
reflecting it. 

By coating upon one side an ordinary plate of glass wilJi 
an extremely thin layer of platinum, Mr. Dod6 obtains a mirror 
with direct reflection, which may also, curiously enough, Ije em- 
ployed as a common window-pane by turning the coated snr&ce 
outride. A slight tinge is imparted to the objects beheld through 
this medium, but otherwise the vision is clear, aud the outlines of 
the objeeU well defined. 

As all raya of light and heat must be disposed of by reflection, 
absorption, and transmission in different proportions, it is mani- 
fest that when a transmission and absorption accompany a re- 
flection, there is a loss incurred when the end in view is to bring 
into play the reflective powers only of the body. To prevent this, 
■ it is the practice to cover the non-platinized surface of the nurrw 
with a slight coating of varnish. In this oondmon they are, of 
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coarse, not translnceat, but when thej are intended to be mann- 
factured id the form of kitchen and domestic utensils the vamiab 
is omitted. They are, moreover, covered with a variety of de- 
sio^ns, produced by corroding the surfooe of the glass aod platin- 
ising the engmved portions, which, therefore, are rendered alone 
transparent. Very beautiful and elaborate designs can be pro- 
duced in thia manner. One of the distinguishing features char- 
acterizing tlie light transmitted by glasses platinized in the manner 
described, is its peculiar soilness and tone. M. Leroux was the 
first to notice this particular attribute of the light, and stated that it 
might be turned to good service in shielding the vision when en- 
gaged in regarding any intense source of heat, such as the sun, 
Bmelting or gas lurnaces. When the natural sight is weak or 
temporarily deranged, these platinized glasses might be advan- 
tageously substituted for the tinted or colored ones usually em- 
ployed, which are supposed to possess powers of neutralization. 
that in reality rarely belong to them. They have already been 
replaced by the former in some astronomical instruments, to mod- 
ify the intensity of the solar rays. All that b necessary is to place 
one of the glasses before tlie object-glass of the telescope, by 
which means a large proportion of the rays are reflected, and only 
a sufficient numl>er pass though to enable the observer to study 
the aspect of the luminous body, without fatigue or aunoyance to 
the e3,-e. This property of subduing and softening rays of ardent 
light is not confined to platinized glass. The same effect is pro- 
duced by the application of different metallic substances. If a 
pale-blue glass be simply covered with a piece of ^old leaf, the 
light transmitted is instantly endowed with a peculiar soft tone. 
A slight characteristic tint is also imparted to the light, which de- 

Ends upon the nature of the metal employed. Thus, if pure gold 
used, the tint is of a light^greenish hue, while the ordinary or 
jeweller's gold, which always contains a certAin proportion of 
silver, gives a bluish shade, varying in depth of color with the 
amount of alloy in the gold. The euect of thin sheets of metallic 
substances upon light has been known for a long period, and M. 
Foucault has proposed to silver the object-glasses of telescopes 
employed solely for taking observations of the sun. He himself 
made the experiment upon the lens of a large telescope in the 
French Royal Observatory, and found that the image lost none of 
its clearness or sharpness, and the plan was greatly superior to the 
ordinary one of interposing a colored medium before the eye-glass 
of the instramenL — M.eaaniet' Magtmne. 



WHAT AKB BRAZILIAH PEBBLES t 



plentifully and very perfect in that country, a trade has sprung up 
lor the supply of the London and Paris lens manufacturers. Spec- 
tacle lenses were formerly all made of common glass, but they 
have been found to be much less pure, and at the same time to be 
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more inflaming to the eyes, than the pure and cold natoral product 
of the Ciiverns of the enitb. An exantinatiun with the tourmaline 
tongs, ot "pebble trier," shows common glass to be almost dark, 
where the rock crystal is luminous ; and, on touching them botii 
to the tongue, there is observable at once the most marked differ- 
ence as to temperature. Brazilian pebble glassea cost the manu- 
facturers 10 times as much as the ordinary glasses, yet the price 
nt which they are sold is only 4 times that of the latter, namely, 
96 and $lj respectively. It is certainly anwise economy that 
would submit so delicate an organ as the eye to the use of imper- 
fect or imtating glasses. 



CEHENTiLTION. 

" Under this head I desire to make a few remarks npon the 
cementing together by a transparent substance of two surfaces of 
glass, such as the component parts of an achromatic lens, or cov- 
ering a transparency or opaltype with glass so that the two shall 
be in optical contact, and the junction therefore invisible. The 
advantages of cementing lenses are increased brilliancy and 
rapidity from the destruction of two internal reflecting surfaces; 
among the advantages accruing from the cementation of transpar- 
encies bcin^ perfect protection from the atmosphere, and in the 
case of a pamting, such as a slide for a lantern, greater transpar- 
ency and beauty, arising from the brush marks and its other sur- 
face irregularities in the paint no longer interfering with the 
perfect transmission of the light. The best cement tor effecting 
the union is Canada balsam, which, if too thick, should be thinnea 
with a little turpentine, benzole, or ether. It is of importance 
that DO air-bubbles be present, as they prove a souree of annoy- 
ance. Let it be assumed that the object lo be cemented is a lens, 
(and it may bo observed tliat the instructions for efiecting this 
apply cquafly to a transparency or an opaltype). Having thor- 
oughly cleaned the surfaces to be brought in contact, lay the flint 
glass, previously made warm, down ou a table suitably covered 
to prevent the under surface from being scratched. Now, by 
means of a peg of wood or otherwise, convey a drop of the bal- 
sam to the centre of the lens, and then gently lower down upon 
it the lens to be placed in contact, also previously made slightly 
warm. Now apply a slight pressure, and the dark disk in the 
centre, indicative of optical contact, will rapidly increase in size, 
until at last tlie balsam reaches the margin and begins to ooze out 
at the edges, if the balsam be present in excess. By means of a 
piece of soft string passed crosswise over the lenses tie the two 
together, and place them in a stove, on oven, or before a fire, for 
a shoit time, until the balsam at the edges shall have become 
hard and dvy. Let the string then be removed and the lens freed 
from all external traces of balsam by means of benzole, ether, or 
even old collodion. The above directions, modified to suit oir- 
cnmstances, apply to the cementation of transparencies or opal 
pictures," — Humphrey's Jtmmal. 
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W.W ICCROSCOFE. 

In a letter from M. Moigao, In the " Jonrnal of the Franklin 
Instjtute " for August, 1868, is describeii & novel and iageniotu 
tnicroscope, inyeoted by M. Caselli, of Rome. It consiata of a 
magnifier, one of whose sides is silvered by precipitation with the 
aid of organic substances. If an object be placed ia front of this 
lens, at a proper distance, a well-magnifie a virtual image is ob- 
tained. Two convergences and one divergence contribate to 
produce the magnifying power ; 1. The convergence of (lie raya 
entering the lens. 2. The divei^ence of these rays by the silver 
concave min-or at Ihe back. 3. The convergence of these rays on 
quitting the upper surface of the lens. 

The mirror-lens is placed horizontally, or slightly inclined, so 
as to keep at a distance the Ima^e of tue object. Above it, and 
fastened to the same pillar, is theliorizontal diaphra^ on which 
the object is placed ; ijiis is furnisbed with a screw and rack-work, 
BO as to be raised or lowered at will. Above this, at a short dis- 
tance, is placed a screen of whit« or almost colorless card-board, at 
at angle of 45", and pierced exactly over the centre of the mirror- 
lens with a small hole, through which the image is seen. This card 
also serves to reflect liglit on the mirror-lens, and to. make the 
image appear on a white ground. With this microscope there is 
DO need of the usual lenses or mirror to light up the object, sinoe 
the mirror-lens itself causes tbe light to converge on the object. 



MATUitB or TBS PBOTOasAFHIC DUGE. 

Dr. ^ Reynolds recently read a paper, giving some cnrions 
results on the action of ozone on sensitive photographic plates, be- 
fore the Dublin Chemical and Philosophical Cluo. He found that 
the undeveloped image upon a sensitized plate after exposure in 
the camera, subjected to the action of ozone, was completely ob- 
literated, so that a new image might be taken npon it. This fact, 
he remarked, proved that the production of an image was due to 
a chemical action, and thus overthrows the mechamcal theory of 
photo^T^phic images. The ozone in his experiments was obtained 
Bometuncs by the aid of electricity, and sometimes by the action 
of air upon phosphorus. — Journal of the FranMin iTutHute, 



OLTFHOGBAFHT. 

A xtolished plate of copper, such as is nsaally employed by 
engravers, is blackened by being washed over with sulphide of 
potassium, sulphide of ammonium, chloride of platinum, or other 
means. The plate is then washed and dried, and is evenly coated 
with a mixture of wax, resin, and sulphate of lead, the thickness 
of the coating not exceeding a thirtieth of an inch. This coating 
is white and smooth, and the plate when thus prepared is ready 
for being sketched upon, or for being photographed upon. 
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On the figare photographed, or traced by pencil, the artist 

Sroceeds to make hia drawing with little tooh like needle-points, 
xed in wooden handles. These tools ehonld vary in size, or 
rUither in the thickness of the point, according to the natura of the 
work intended to be accomplished. It will Be found most advao' 
tageoua to use tools one side of which has been filed flat, and a 
curve given to thom near the point by bending them while heated 
in the flame of the gas. Evcrj touch or stroke of the artist should 
penetrate through the waxj varnish to the surface of the plate, 
which, being black, reveals every touch ; the work thus appearing 
black on a white ground, in the same manner as if it were effected 
bypen and ink on white paper. 

The coarseness or heaviness of the lines depends upon the tool 
by which they are cut ; hence broad lines require a tool flattened 
at the point like a chisel. The drawing must be made as in 
nature, or non-reversed. 

When the picture is eiamined and found to be right, it is dust«d 
over with plumbago, which, by means of a bushy camel's-bair 
pencil, is distributed through every line and over every part of 
the surface. Although we find that other conducting substances, 
snch as bronze powders, act better than plumbago, we have very 
beautiful pictures in which the coating is the same as thtUi here 
described. 

The plate thus prepared is immersed in an electrotype cell, and 
a thin tissue of copper is deposited on it by the battery. When 
the plate has been immersed at night, we find in the morning that 
the deposit of copper is sufficiently thick to allow of its being 
removed. The battery we use is Smee's, and the depositing solu- 
tion is the sulphate of copper, rendered decidedly acid with sul- 
phuric acid. 

The cast thus obtained must be backed up with soft Hiatal, and 
in this state it will, if printed from as a wood engraving, yield an 
exact fac-simile of th^original drawing. 

If it be required ro lower broad masses of white, this can bo 
effected in one or other of the following ways : — 

After the drawing has been finished, and before it is brushed 
with black lead, paint over the broad masses of white with melted 
wax, and let the thickness of the mass thus painted on the surface 
be determined by the area of the white portion, care being taken 
not to approach too closely to the lines of the drawing. This 
having been done, proceed with the plumbago as already directed. 

Another way by which to lower the broad whites is to take a 
cast in plaster of Paris from the original plate, and in this cast to 
lower any part required by means of a suitable gouge-shaped 
tool. From the plaster block thus tiimmed may be obtained, by 
means of recasting in plaster and stereotyping, any cumber of 
metal blocks in a condition ready for printing. 

We have in our possession some pictures which have been ob- 
tained from surface blocks prepared nearly as described, and 
which are so fine and delicate as to warrant any person, unac- 
quainted with the method of their production, in believing that 
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they were printed from engraved copper or steel platoa. — Brilith 

Journal of Photography. 



CHEUICAL ACriOH OF LIGHT. 

The interesting researches of Prof. Tyndall as to the action of 
light on certain vapors and liquids may have no iraraediata effect 
upon the practice of photography, but it is impossible to say at 
what point in his diacoveriea a practical application may become 
obvious. Let us illustrate by a speculation upon the possibilities 
attending his recent discoveries. In his paper before the Royal 
Society he states that aelJnie ii^ht decomposes the vapor of nitrite 
and nitrate of amyl. Amy! is a radical analogous to ethyl and 
methyi, the hydrated oxide of amyl being known as fusel oil, as 
the hydrated oxide of ethyl is known as ethylic or common alco- 
hol, and the hydrated oxide of methyl is known as methylic alco- 
hol. Fusel oil is known to be a common impurity in ordinary 
alcohol, and its presence in collodion has lon^ been regarded aa 
injurious, and conducive to fog, without any Knowleiip;e of the 
reason why it should produce mischief. Prof. TyndalPs experi- 
ments suggest a series of possibilities. When fusel oil is in collo- 
dion, and comes in contact with nitric acid, either free in the bath, 
or liberated by action of free iodine in the collodion, a trace of 
nitrate of amyl may be formed, and this body, bein^ present in 
the film when exposed to the action of light, and possibly decom- 
posed, would, under some circumstances, yield, as a product of 
decomposition, valerianic acid, a substance answering to acetic 
acid, as the product of the oxidation of common alcohol, or formic 
acid ia methylic alcohol. Or, possibly, in the decomposition, in- 
termediate bodies, analogous to acetone or aldehyde, might be 
formed, with a well-known tendency to produce fog when present 
in a collodion film. Such a series of possibilities exist, ana might 
furnish a clue to the fogging action of fusel oU when present in 
collodion, which, argning from ordinary analogies, ought not to 
be more inimical to success than the ordinary alcohol employed in 
the manufacture of collodion. — Photoffraphic Neiet. 



PORTRAIT FialTREa WITH KATUBAL LANDSCAPES. 

"I observe that considerable interest has been of late excited bv 
some prints in which portrait figures have been combined with 
well-executed landscapes, with a perfect union of the full form. 
The following idea may or may not be that employed by the 
maker of the prints in question ; but it would, I think, undoubtedly 
yield better results than the methods commonly in use, and, in 
some respects at least, with less labor. I give it for what it may 
be worth, uot having had leisure to make any experiments my- 
self: — 

" Provide some pteoes of glass and of mica of exactly the same 
uze as the glaaa. Pose the model, supposed to be a standing fig- 



;.!■ Google 



144 AHNVAL OF SCIEHTIFIO DI3C0TEEY. 

nro for aoj number of standing figures, — it being one great merit 
in this plan that a. whole group mny be introduced into the land- 
Bcape with no more trouble than a single figure), against a biuck 
bacKground and upon a blacls floor, and take the portrait (or the 
group) on a piece of mica. After fixing and varnishing, apply 
Borne thiek water color on the back of the mica, behind all the 
transparent parts of the figure. Outside of the figures all, of 
course, will be trausparent; this is the object of having a black 
background and blacK floor. 

" Now select any view at pleasure. Thia may be a natural view, 
or an engraving, or a photographed view on paper (that is, a posi- 
tive paper print). Prepare one of the pieces of glass as a dry 
plate. Put it In the dark slide with the mica portrait In front of 
It, and ao expose at the view, engraving, or photograph. Take 
off the mica, develop the plate, fix and varnish. There will 
then beobt^ned a landscape negative with blanks exactly cor- 
responding to the figures. Then attach (irmly to it the mica 
plate, first, of course, cleaning off the color previously applied on 
the back of the mica behind the transparent parts of the figures. 
In attaching the mica, the figures must be made exactly to cor- 
respond with the blanks, and then it is cemented fast. 

" 1 think it will be seen at a glance that this method offers some 
striking advantages over any of the usual plans; especially in 
this, that the result is not two negatives to be printed with the 
Utmost care into each oUier, but a compound negative that any 
tyro can print as easily as an ordinary one. 

"The atmospheric efifecta in the print, supposed to be got by 
feintly and delicately shaded backgrounds, are probably caused 
by the faint light which comes even from a black background; 
and, as more of this light Is leflected from the upper part of any 
screen than the lower, this would exactly cause the atmospherie 
effect spoken of, by throwing a slight haze over the upper part of 
the picture. At any rate, this effect could be increased as much 
as might be desired, if found insufficient. 

"This idea of a double negative, the front piece consisting of a 
transparent piece of mica carrying the figures, is, I believe, en- 
tirely new, and, in ingenious hands, might be made to produce a 
. variety of interesting effects, especiajly in the combinations of ob- 
jects which cannot, with portrait-lenses, be brought simultaneously 
into focus, with the advantage, too, of perfect simplicity and ease 
in the printing."— M. Cabet Lea, in the SHtish Journal of Fho- 
tography. 



ELECTRICITY AND THE SENSmVE PHOTOOEAPHIO FII.M. 

M. Becquerel finds that chloride and bromide of silver deposited 
onplatesof platiouuj, when acted upon bylight, give rise to a strong 
current of positive electricity, which ia just the reverse of the kind 
of current which would be afi'orded by the platinum plate alone 
nnder the same circumstances. Now the chloride and bromide 
of silver are actually decomposed by light, — the former obvioosl; 



^.iGoo^lc 



HATCRAI. PHILOSOPHT. 14{ 

BO, the Intter less visibly, — yet tbe bromide Indicates a onrrent of 
even higher intensity than the former. The conctosion is, that a 
precisely similar action takes place when the lizbt acts oQ the 
chloride and on the bromide of silver, namely, reduction to a snb- 
chlotido and snbbromide respectively. On applying this curiona 
test to the iodide of silver, it was found that it lilcewise gave rise 
to a currcDt of positive electricity, under the influence of light, of 
nearly as high intensity as that afforded by the chloride The 
inference clearly is, that iodide of silver is reduced to a subiodide, 
juet as the chloride is to a subchloride, and the bronaide to its 
lower state of combination. 

Until recently ali the evidence seemed to be tending to support 
the purely mechanical theory of the formation of the latent image ; 
latterly, Uie complexion of afiairs has altered, and the evideaoa 
tends in the direction of a chemical change as being the result of 
the action of light, the experiments of M. Becquerel, referred 
to above, forming a strong Unk in the chiun. — Britith Journal of 
Pkotography. 



PHOTO<SAPH8. 

One of the most curious inventions of tliB present day ie the 
new kind of photographs, made on a ao-called phosphorescent 
surface, of which absolutely nothing can he seen in the daylight, 
but which are distinctly visible in the dark. Many years ago, 
compounds were invented which had the property of shining in 
the dark many hours, and even days or weeks, after an exposure 
to sunlight for only a few seconds. These phosphoric com- 
pounds, called after their inventors, Canton's, Baldwin's, Bologn- 
lan phosphorus, cjc,, were formerly of no nse whatever, but it 
was hoped that they might eventually reveal something concern- 
ing the nature of light; and such has indeed been ^e case, sB 
the phenomena connected with these experiments are a strong 
argument in favor of the uudulatory theory, and the coirelatioa 
of forces. 

An English photographer lately conceived the idea of coveriny 
a sheet of paper or glass with a layer of such a phosphorescent 
anbstance, and then treating it in a sunilar manner to paper or 

fiasa sensitized in the ordinary way for taking a photograph, 
ictures taken in this way seem, by daylight, to have no existence, 
but the places where the light has acted, become phosphorescent 
or luminous in the dark, the shadows remaining invisible, the 
semi-tints slightly luminous, and the result is such a change in the 
surface that the picture is only perceptible in a dark room, by an 
nnearthly glow of a greenish, blue, red, or purplish tint, accord- 
ing to the preparation used. 

It ia very easy to make such pictures, A sheet of albumen 
paper is moistened to make it sticky, and then equally covered 
with a thin layer of the finely powdered phosphorescent substance, 
or a pane of glass is covered with a thin coaling of paraffine, to 
which, also, when warmed, the powder will stick; then the pr»- 
13 
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pared Hurrace ii treated as in taking An ordinary photograph, 
either by placing it in the Cftmera, or exposing it for a faw seconds 
under a positive, to the rays of the sun, ov the magnesium or 

electric light. 

Tlie only thing remaining to stat^ is the preparaitioD of these 
phosphorescent substances. One of the cheapest is Canton'a 
phosphorus, and it is made hy burning oyster-shells for half an 
hour, powdering and mixing with an equal weight of sulphur, and 
heating again for one hour in a covered crucible. , The produced 
substance must of course be preserved in the dark, and pi-otected 
from moisture in a well-closed bottle. Wach found that the lumi- 
nosity is much increased by moistening the mixture of shells and 
sulphur, before the second heating, with a solution of sulphide of 
araenic in liquid ammonia. The powder thus obtained emits so 
strong a light of blue color that it does not requife perfect dark- 
ness to perceive its glow. 

Baldwin's phosphorus, mentioned above, is prepared by dis- 
Bolving chalk in nitric acid, then heating and grinding it to pow- 
der. The Bolognian phosphorus is made by simply heating a 
nlxtiire of powdered heavy spar with the white of eggs, gum- 
water, or a solution of tragacanth. Fluor-spar is naturally such 
ft phosphorescent substance, some specimens, however, more than 
otners, and diamond appears to be the best; but the expense of 
the powder wonld hardly admit of its employment for the abovft- 
menlioned purpose. Experiments have proved this property, in 
some degree, to exist in a great number of substances not sus- 
pected to possess such a smgular quality ; for instance, many 
natural compounds of lime, baryta, strontia, and magnesia; be- 
sides corals, fossil bones, and teeth ; the shells of eggs, oriental 
pearls, dry bleached linen, white paper, and even the atones 
extracted from the human bladder. 

Grott has found that the same luminous rays — the blue and 
violet — which produce the jAotographio pictures also produce 
this effect, and that the rays which have no photographic powers 
— red and orange — not only do not produce it, but extinguish 
the existing luminosity. However, this is not because it is easily 
extinguished, as handling and even immersion in water will have 
DO effect upon it, neither plunging the body in different gases. 
Groszer found that the luminosity was not even in the least im- 
paired in a perfect vacuum. — Sdentijk JmerUan. 



IHPORTAST PHOTOGRAPHIC IHntOTEKENT. 

Mr, Joseph Buehtel, of Portland, Oregon, baa recently devised 
what is said to be a very important improvement in printing 
pictures from negatives. The invention ia described in the 
" Oregonian " as follows : — 

" There has already been a complaint among photographists, 
that no perfect arrangement was known, by which an accurate, 
clear, and sharp impression could always be taken. The trouble 
has always been that no contact pad has been invented wliich 
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would hold the sensitive silrer plate, on which the pictures are 
printed, in perfect, air-tight contact with the negative glass. 
Every one haa noticed that nearly every picture, even among the 
beat, la blurred or indistinct in some of the minute lines. Tiiia is , 
because the silver paper waa not closely pressed in those p»,rta 
upon the glass plate. The pad generally used ia of felt, the finest 
of which has small pits and inequalities in its surfiice. Wherever 
there ia a pit there will be a defect in the picture. If there are 
100 of these little pits in a square inch, there will be 100 places in 
the picture where the minute lines are not brought out, and hence 
a bluiTcd appearance. The platen board over flie pad is perfectly 
straight. Now, if the negative glass, on which the pressure is 
brought, be waited, it is plain that some places wUl be pressed 
hard, while others will not be pressed at all, or only lightly. ■ 
Then the picture will come out sharp and clear in the hard-pressed 
places and blurred in the others. Such pictures are valueless, and 
hence there must be great waste of silver paper, as well as of the 
time of the operator. This invention is designed to talie the pla«e 
of the felt pad in common use. It consists of an elastic bag, made 
of very fine, soft, and pliable India-rnbber, air-tight, in two com- 
partments, which lap each other by means of an ingeniously ar- 
ranged suture. This bag may be filled with air, gas, or any fluid. 
It will be used in the same manner as the old pad. The nega- 
tive will be laid in the printing- frames, the silver or seusitive 
paper laid on the negative, next the pad, and then the pressing- 
board or platen. Eveiy photographer will see at once that the 
elasticity of the bag will accommodate its surface to that of the 
negative glass, "Kiat is to say, if the glass is convex, the air or 
fluid in the bag will flow, under the pressure of the platen, to 
those places which ai-e low, and the surface of the bag will be- 
come an exact impression or counterpart of the glass surface. 
No part of the negative's surface, no matter how uneven it uiay 
be, can escape the pressure, and the pressure will be exactly equal 
everywhere. There will be no vacuums between the pad and silver 
paper, nor between the latter and the negative ^lass; hence there 
will be no discoloration of the silver paper, which always occurs 
fi'om exposure to air. 

Since the art of photography has been linown, hundreds of at- 
tempts have been made to find a contact pad which would secure 
the results which Mr. Buchtel claims will mvariably follow the use 
of his invention ; but hei-etofore without success. It is simple in 
its principles of operation, and the only wonder is that it had not 
been thought of long since. 



About three months ago we called attention to a new material, 
which had been introduced in Paris by M. A. Marion, nnder the 
above name, possessing valuable qualities for many photographic 

The " caoutchouc pellicle " is in sheets the size of photograpbio 
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paper, about 32 by 18 inches. It is thin, colorlesa, tmnsp&retit, 
exceedingly plfant, possesses a fine surfttoc, and is water-proof, oi 
nearly bo, not being affected by fluids until after long treatment, 
and then only slightly. It is exceedingly tougli, bearing consider* 
able strnin withont tearing, and is sligbUy elastic, stretchiDg & 
little when pulled. 

The multiplicity of porposes to wbich a material having most 
«f the properties of glass without Us fnuigibijity, and which might 
be called flexible glass, may be applied in photography, will occur 
to most readers. 

At present we have only had opportunity for experiment in two 
directions with the sheets sent to us. We have employed it as a 
protective surface to small pictures. In a manner similar to that in 
which sheets of collodion and gelatine have been used, and also as 
.a substitute for glass in taking negatives. For the first purposft 
its application is simple and e:isy. A sheet of the material, having 
be.ea cut to the requii'ed size, is immersed for a few minutes in 
clean water, or dilute alcohol and water would be belter still. 



is then brought into contact with the wet surface of the print, 
which till then is kept in a horizontal position ; the two being then 
raised into a vertical position, and drained, the surfaces come into 
close contact, the water running out from between them driving 
Bway all air-bubbles. A sheet of paper is placed over the suiface, 
and the whole rubbed well down to secure firm contact. The 
protected priiit is then dried under pressui'e. The appearance of 
the finislied print is very similar to Uiat of a print " enamelled" 
with gelatine and collodion. 

In our attempts to use the vitrified sheetas a support in prodno- 
ing negatives, we proceeded as follows : A piece of the sheet 
is cut al>out a quarter of an inch less than a plats of glass of any 
suitable size. The vitrified sheet is moistened at the back, and 
placed on the plate of glass, to which the moisture causes it 
readily to adhere. It is then coated with collodion, which, flowing 
over the edge of the sheet and np to the edge of the glass, pro- 
tects it fi'om displacement in the nitrate bath. This done, the 
manipulations are conducted in the usual way until the negative 
is finished, when it is easily removed froni the glass by running a 
penknife round the edge and lilUng away the negative on its limp 
transparent support. There are certain precautions necessary in 
these manipulations. It is important to see that the pellicle is 
quite flat on the glass, without wriiikles, and that the edges do not 
curl up so ns to permit the collodion to flow under between the 
vitrified sheet and the glass. 

The most curious difficulty we met in using the new material 
as a substitute for glass in taking negatives is one which we hope 
is exceptional, or m any case we are disposed to believe it is 
avoidable. It is this, — the exposure required is much longer. 

We may here menljon an ingenious application which Mr, 
Woodbury has for some time contemplated making of sneh a 
material as this. He proposes to sensitize a long strip of it by 
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some trustworthy dry process; and, providing a camera with » 
couple of rollers, wiud off from tlie supply roller sufficient for a 
nerative. After exposure this woukl be wouad on to the other 
roller, and a fresh supply at the same moraeDt brought Opposite 
ths leas for further use. The compactness and convenience of 
such an arrangement will be readily understood. The worldng 
out of each aa arrangement is a matter of detail which we need 
not discuss here. 

The exact nature of the material and its mode of preparaUon 
are, of course, M. Marion's secret; but as photographers rarely 
like to worl£ with materials of the consdtutioQ of which they know 
nothing, we may state at once that there is very little doubt that 
the basis of this fabric is coUodioB ; and, although it is named 
vitrified India-rubber, it is very doubtful whether India-rubber 
enters at al! into its composition. The strong and peculiarly 
characteristic soiell of castor-oil is oue of the first charactciistica 
which catae under our attention in examining the pellicle. Ou 
treatiug it with benzoline it remains unaltered. It is at once 
penetrated by ether, and softened, but, like collodion films under 
8uch circum^nces, not readily dissolved. It bums in the rapid, 
explosive manner of pyroxyline, leaving a little sticky residue 
like burnt oil. Dr, Vogel described in our pages about a year and 
a half ao;o the "leather collodion" of Herr Grune, made from 
plain colTodtou containing 4 per cent, of soluble cotton and 3 per 
cent, of castor-oil, and this appears to be a substance of a simU^* 
constitution. Dr. Vogel proposed to supplement a film of the 
leatlier collodion with a layer of India-rubber in certain cases, and 
he describes the films so prepared as very solid and a little elastic 
The object for which the preparation was theu proposed was the 
transfer of negatives. It appears probable that to M. Marion has 
occurred the happy thought of expanding this idea, and forming 
a transparent fabric in sheets ready for use, which will have a 
variety of applications. Whatever the precise natm'e of material 
employed, the skill with which it is prepared, and the beautiful, 
transparent, tough, and flexible pellicle produced, confer a boon 
on photographers generally, — Photosrrapku Newt, 



AT THE FRENCH EXHIBmON. 

In no department of the Exhibition was there more activity of 
mind displayed than in thiU allotted to photographs. No recent 
discovery excites more curiosity and interest, nor calls into play 
more ingenuity and science and taste, than this of printing by the 
aid of light. The art, in all its various processes, has become of 
immenso importance, admits of innumerable applications, and gives 
employment to a host of people, many of them highly endowed. 
Far more than the discovery of tJie telescope, of the microscope, 
or of a perfect balance, it has made a new era in science ; ana In 
the fine arts, also, it lias exercised a prodigious influence. Photog- 
raphy is useful in so many ways, — iu astronomy, in ethnology, 
in anatomy, in botany, in archltectore, in land surveying, in engraV' 
!«• 
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itig on wood and steel and copper, not to speak of ordinaiy por- 
traiture, — that no modern art can be eaid more truly to live tbaji 
this. 

An index of patents relating to photography alone tells ns 
that down to the end of the year 1859 upwards of 190 separate 
patents had been granted in P^ngland ; and since that period the 
number has been enormously fnci-eased. This, however, gives a 
very insufficient idea of the energy with which the wonderful art 
is pursued ; for, in point of fact, the most important discoveries 
in photogra])hy have not been protected by the patent laws. 
Thus, the collodion process — a process by which nine-tenths of 
the protographa in all countries are now produced — was all made 
known freely to the public by its originator. So lilsewise the es- 
sential principles of all tlie vaiious carbon processes of printing 
were announced by their discoverers without any attempt to secure 
their riglits by patent. So long ago as December, 1827, M. 
Niepce, tlien living at Kew, submitted to the Royal Society some 
pictures talten on silvered copper plates smeared with the bitumen 
of Jiidiea, — a substance which is soluble iu certain essential oils, 
but not so after exposure to light. Specimens of his skill are in 
existence as perfect in appearance as ou the day on which they 
were produced. There is the beginning of the carbon process. 
On the 29th of May, 1839. Mr, Mungo PonKn made a communica- 
tion to the Royal Scottish Society ot Arts to the effect that bichro- 
mate of potash applied to paper in solution accepted a photo- 
graphic image which could' not be removed by water, the portions 
protected from the lijjht being readily washed away. There is 
a step in advance, fn Janua^ of the last-mentioned year, M. 
Da^uerre in France, and Mr. Fox Talbot in England, had each 
made public their independent diBOOveries of the daguerreotype 
and the talbotype. 

Judging by the manner in which the prizes were distributed, 
the jurors attached less importance to the successful practice of 
photography according to known methods than to the discovery 
of new developments and applications of the art. They gave 
their chief prizes, not to the men who produced the best portraits, 
or the best landscapes, but to those who rcndei'cd such portraits 
and landscapes peiiuanent. M. Lafon de Camersao received one 
of the three gold medals which the jury awarded ; but the business 
which he pursues is not that of taking photographs, — it is that 
of transferring photographs to enamel. An ordinaiy photograph 
is apt to fade, and being upon paper it is easily desti'oyed; but 
M. de Camersac, by a process which he keeps seci-et, will trans- 
fer it with the most perfect accuracy to enamel ; he will pass it 
through the fire, and return the picture to you vitriAed. He has 
been working at this process of vitrification since 1851, and year 
by year since then has made such steady progress, and met with 
such success, that now he boasts of having furnished tlie public 
with no less than 15,000 enamels. These indestructible enamels 
can be made of any size. They do not cost much, and tliey are 
executed with rare taste and fidelity. The result is most valuable, 
for there is no other method of rendering photographio pictures 
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indestructible that approaches this ia the fidelity with which it re- 

S reduces all tho attnbutes of the photograph to be preserred, and 
1 the assurance of safety which it affords. And n " 



what is called the carbon process, or carbon printing. Is it pos- 
sible to print a photograph on paper so that it shall bo as per- 
lUiLaent as the impression of a Bteel engraving in printer's inkP 
Whatever we may come to hereafter, it is ^generally accepted at 
present that if a photographic print is to rival ordinary pi-ints in 

tiermanence, this can only be by reproducing it in an ink which, 
ike pilnter's ink, has carnon for its base. So there are a great 
number of ingenious processes for transferring to gradationa of 
carbon the gradations of light and shade which we see in photo- 
griipbs. The essential theory of these processes is suggested by 
the experiments of M. Niepce, announced in 1837, and of Mr. 
Mungo Ponten, announced in 1839. There are subsbtnces, soluble 
in water, wliich become insoluble when subjected to the agency 
of light. If a photographic image be transferred to the surface 
of such a substance, the light passing through the light parts of 
the negative, and not through tho dark, will so act upon the sur- 
fhce tliat parts of it will wash away, and parts not. The surface 
when waslied will he raised or depressed according to the quantity 
of light which at different points has acted upon it ; and tlia de- 
pressions thus contrived will accept a film of carbon, which in its 
'various gradations of thickness will more or less accurately rep- 
resent the lights and shadows of the photograph. 

Most of the French carbon prints are described as produced by 
tlie process of Poitevin, who, in 18.t5, succeeded in turning to ac- 
count the discovery of Mr. Mungo Ponten. Lie combined carbon 
or any other pigment, in a fine state of division with gelatine, 
starch, or tptra, applied it over the surface of bis paper, dried it, 
submitted it to the action of light under a photographic negative, 
and*so first produced what is now usually called a carbon print. 
The chief English exhibitors of carbon printing .ire Mr. Wood- 
bury, of London, Mr. Swan, of Newcastle, and Mr. Pouncey, of 
Dorchester. Among these, as a discoverer, Mr. Pouncey stands 
first in point of time. His first announcements belong to the 
year 1858, — that is, three years after Poitevin's first success, 

Mr. Swan, of Newcastle, comes after Mr. Pouncey in point of 
time: his discovery dates from 1864; he appears to have carried 
his process of carbon printing to a high degree of perfection. 
The latent process of carbon printing invented in England is that 
of Mr. Walter Woodbury. It is very simple, and the results are 
full of promise. A picture ia transferred to a thin sheet of gela- 
tine ; water washes away those parts of the ^latine on which the 
light has not acted, and we have ara lieved surface which pc:^ 
fectlyreprescnts theligiit and shadow of the picture. By hydraulic 
pressure the gradations of relief on the gelatine are transfen-cd 
to soft metal, and the impressions, which are of much softness 
and beauty, are produced bv raeohanical means so simple that 
thousandH of them can be obt^ned in a few hours. — DruggUt*^ 
Circular 
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MOVELTIES IN PHOTOGKAPHT. 

PKotogmphic Light. — A pure and verj bright yellow light, nsed 
vhea working with voiy sensitive chemicals, may be obtaiocd in 
Uie following simple and cheap niannur: Twb little pieces of 

Elatinnin wire, each ending in a little loop of one-sixtb of an inch 
I diameter, are placed in the flame of a Bunscn burner. By 
f>laciiig a small lump of carbonate of doda in each of tho platinum 
oops, by tlie fusion of the soda the colorless flame at once assumes 



platinum loop like a drop of clear water. This is one of the best 
ways of producing a pure monochromatic flame. 

Photographs from a Balloon. — An experiment of great interest 
in a topogriipliical point of view has just been made by M. Tour- 
nachon, tlie photographer, better known by the name of Kadar, 
with Ihc captive balloon at the Hippodrome. At a height of 800 
metres (981 feet) he succeeded, in spite of the rotary motioa of 
the aerostat, in obtaining several photographic proofs, successfully 
taken, representing most accunitely the panorama of Paris. This 
is an important step in a strategic as well as in a geodesic point 
of view. 

Preservation of Photographe. — H. Cooper, Jr., of England, gives 
the following formula for a preservative varnish which is stated 
to be an entire protection against fading: — 

1 dram of gum dammar dissolved in 1 ounce of benzole. 

1 dram of pai'affine dissolved in I ounce of benzole. 

Mix 4 parts of the paraffino solution with 1 part of the dammar 
solution. 

Prints covered with this varnish are impermeable to water.- 
A solution of the paraffine only will do, but is better with the^am 
dammar. 



THE SCIENCE OF EXTINGmgHUIG A FIRE. 

Experiments by M. Van Marum, in Holland, show that violent 
conflagrations may be extinguished by very small quantities of 
water, by means of buckets or small hand-pumps. The flame of 
a.ny burning substance must cease, according to well-known prin- 
ciples and experiments, as soon as any cause prevents the atmos- 
pheric air from touching its surfiice ; thns, when a small quantity 
of water is thrown upon a body in a state of violent conflagration, 
tliis water is at first partly reduced to vapor, which, rising from 
the surface of the burning substance, repels the atmospheric air, 
and consequently represses the flame, which, for the same i-eason, 
cannot again appear whilst the production of the vapor continues. 

From experiment it appears that the art of extinguishing a vio- 
lent conflagration with very little water consists in throwing it 
where the fire is most powerful, so that the production of vapor 
from the water, by which the flames are smothered, may be as 
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aibandaot as poasible; aad in proceeding to thro^ the water on 
ibe nearest iaflamed part, as eooa as the fire ceases id that where 
you be^iii), tilt you have gone over all the burning pa,ft3 as expe- 
ditious!; as possible. In thus regularly fullowing the flames with 
the water, they may be everywhere estinguished before the part 
where you began has entirely lost, by evaporation, the water 
with which it was wetted, which is frequently necessary, to pre- 
vent the parts from taking fire again. After the flames of a burn- 
ing body are extinguished, it cannot agaiu take fire, for the above- 
mentioned reason, til! the water thrown upon it he evaporated. 

From what has been stated, it results, that to stop the most vio- 
lent flame it is necessary only to wet the surface of the burning 
substance where the flame appears, and for this purpose only a 
small quantity of water is required, if it be applied with judgment 
to the burning part. 



BEAT FBOU BTTBHINa aASES. 

The temperatures produced by the explosion of gases mixed in 
definite proportions are not uniform. The highest degrees result 
at first by the combustion of only a fraction of the mixture, and 
the beat diffuses itself through the unaffected portion so as to 
reduce the temperature to a much lower degree. Then, as the 
mixture graduallycoolsoff, another explosion takes place, resulting 
in a temperature of a yet lower degree, and the last poilion of the 
mixture is only burnt when the temperature falls much lower still. 
In the combustion of carbonic oxide in oxygen gas, both in proper 
proportions, these three stages are at the terapei-atures of 5,491"*'., 
4,637" F. and 2,090" F. A mixture of equivalents of hydrogen 
and oxygen, when exploded, rises to 5,151" F., and hydrogen 
with the corresponding quantity of atmospheric air, to 8,675° F. 
Carbonic oxide, under the same circumstances, produces 5,500° F. 
and 3,625" F. Experiments with mixtures of carbonic oxide and 
hydrogen gas with not quite suflicient oxygen showed the re- 
markable fact, that these different stages of combustion result in 
the formation of definite compounds, as in this case, of hydrates 
of carbonic aeid, in the following order : 2 COi-l-HO; COj4-HO; 
C0i + 2H0; COa + SIlO; C02 + 4 HO; COs + 6 HO. — BOK- 
SEN, foggendorff^a Anttalen, Vol. Cxxhi. 



KELTINO-POIHT OF FUSIBLE aiLICATBS. 

C. Schtng finds, by a thermo-electric pyrometer, that silicates are 
formed and melted at the same temperature, and that the forma- 
tion depends more on time than on temperature; that it depends, 
ia fact, on the conducting power of heat possessed by the mate- 
rials composing the silicates. He also finds the temperature re- 
quired for melting metals and metallurgical products to be lower 
Uian usually stated, 1,431°-1415°, for melting the same ; that the 
temperature ofaglaasfurnace in operation is only 1,100°-1,250"C,; 
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tb&t orjstftl glass is worked at 833°, and becomes completely 

liquid at 929". A BohemiiLn green glass tube softens at 769", and 
becomes Siquid at 1,052° ; pure limestone loses its ca^rbonic acid by 
heating for several bburs at Gn°-G75°. Aq increase of temper&- 
ture will shorten the time. 



HETHOD OF CRACKINa GLASS. 

Mr. John M. Little, at n meeting of the Massachusetts Insti- 
tute of Technology, exhibited some novel specimens of curved 
and tubular glass, cracked by a process which he had devel- 
oped, eliowing a great and unexpected elasticity in this substance. 
After describing the old and nnsatisfaetory methods familiar to 
all chemical students, he explained tliis process, whicb consists 
in directing a gas flame, from a glass tube with an opening in. 
its point BO fine as to cause a needle-like jet, upon a crack pre- 
viously started by a file. He can then run the crack before the 
flame in any direction he pleases, except tbat he cannot run one 
crack into anotlier, — a ta^ct which he explains by tiie sui)position 
that an equal portion of the glass is heated on each side of the 
crack, and that when the Tine of fracture returns Co near its com- 
mencement it must branch off in order that this necessary space 
may occur on both sides of it^ course. He showed that the fibre 
of the glass has nothing to do with the direction of the cracks. 
He can thus crack thick glass, even wine bottles; in this way 
utilizing for purposes of the household and the arts many hereto- 
fore useless broken glass vessels. 



A new English invention is an apparatus for employing elec- 
tricity, in connection with a thermometer, to regulate the tempera- 
ture of a room. An ordinary mercurial thermometer is provided 
with a platinum wire inserted in a glass bulb, so as to be in con- 
nection with the mercury. Another wire, capable of elevation or 
depression, is placed at the other end of the thermometer. These 
two wires connect witli the two poles of a battery, and forming 
part of the circuit is an electro-magnet, whose armature control 
the opening or closing of a valve regulating the admission of hot 
air. If it is desirable that the temperature of the room should not 
rise alMJve 60° F., the point of the movable platinum wire is 
brought to that number on the thermometer. When the mercury 
registers 60" the circuit is closed, and the armature of the magnet 
closes the hot-air valve until the temperatui-e becomes i-educed, 
when the valve is again opened. Thus a nearly even temperature 
may be maintained, — a very desirable object in hot-houses. 

THE PBBNCH BAKOHETROQKAPH. 

It is usual in taking barometrical and thermometrical observsr 
tions for the purpose of regiatiiilion, as regards changes of 
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weather and for foretelling weather, to take them at stated and 
regular intervals, so that the variations at those periods may be 
noted, and, if required, plotted out on a chart. iDiiced, for ob- 
taining quick and nseful comparisons, there is nothing compai'ed 
to the plan of projecting the curves of atmospheric variation on 
the charts specially prepared for that purpose ; it enables one at 
a glance to see the variations of the barometer during the past 
day, saving the bother and calculation necessary where the observa- 
tions are simply noted down as so many figures. But there Is one 
great objection attendant upon observations of this nature; how- 
ever carefully they may be recorded or described on charts, they 
are but observations of the time only, and show nothing more. 
For instance, the heights of the barometer at the two usual times 
of observing, in the morning and evening, are recoi-ded, and a 
line drawn on the chart from the one point to the other is assumed 
to show the variation between those times. True, it does to some 
extent, but only to the extent of the difference of the two. In 
sfconny or unsettled weather the rise and fall of the barometer may 
be considerable between the two periods of observation, and yet 
it is possible that at the two periods the observed indication will 
be precisely the same. The chart would consequently show an 
even state of pressure, whereas the opposite would be really the 
case. Accurate results can, therefore, only be obtained when the 
observations are made hourly, or, at least, at very frequent inter- 
vals. This is, as far as regards personal observation, quite im- 
pi-aotioable for the eeneralit;^ of observers ; and to mre a true and 
faithful record of tue variations of the barometer I'roui minute to 
minute and fi-om hour to hour, we can only look to mechanical 
means for bringing about this much-desired result. 

Among the plans suggested very few have been ever practically 
carried out, and of those we have seen their great expense proves 
an almost insurmountable barrier to their adoption. Thebaromet- 
rograph seems to combine simplicity with cheapness, and accu- 
racy with ease of observation. The records are continuous and 
comp.arable, and are produced by the variations of the barometer 
known as the aneroid. The pressure of the atmosphere affects 
four metallic boxes, as in the ordinary aneroid, having their upper 
and under faces undulated ; a vacuum is made in each of them 
separately, and they are attached together in one series, so that 
for ao equivalent variation of pressure the movement is four times 
greater than it is for one box onl^. A very strong flat steel spring 
acts upon the barometric boxes in an opposite direction to the at- 
mospheric pressure. This spring controls the indicating lever by 
means of a connector, which receives the action from the extrem- 
ity of the spring, and communicates it to the lever at a point very 
close to its axis, whence it follows that a considerable multiplica- 
tion of movements is the result. 

The indications of the movements of the lever are registered 
in the following simple manner; A cylinder is revolved by the 
regular movement of an ordinary pendulum time-piece ; it makes 
a complete revolution in one week, and carries a glazed paper, 
which has been smoked black by means of a candle. At tne ex- 
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tremity of the lever is a very fine spring, pointed at the end, 
which rests upon the cylinder and traces a white line upon the 
blaelt grounil. At tlie end of each week the paper is changed for 
a fresh one, the old one being prevented from having its record 
destroyed by having a coat of vamisli. Tlie whole opemtion 
tal£C3 but little time, including the attachment in a book, or, when 
required, tlie rei^ord of one week to that of the preceding, bo that 
the indications may be continuous. The barometrical arrange- 
ment of this instrument Is far less liable to error than the ordinary 
aneroid, where so many movements and accessories ai'e required 
to translate the changes of the barometric bos to the indicaling 
needle on the face of the instrument. In order to render the in- 
dication recorded useful for comparison, the paper can be divided 
into equal parts, representing the days of the week, and again 
subdiTidcd to represent the principal divisions of tlie day ; this 
has i^een done in practice, and instruments similar to what we 
have just described have been in use some time, eai-ning great 
appixHtation fortiie fidelity and utility of the observations recorded 
by them, — Seimtijic Amaican. 



FBEEZIKG HIXTDRBa. 

A remarkable mixture, discovered by Berzelius, for producing 
Intense cold, is the following: — 

Two or three pounds of chloride of lime is heated until it forma 
a porous mass, and is powdered and passed through a sieve, by 
which operation it absorbs juat enough moistnre as is necessary to 
cause it quickly to dissolve In water. It is then mixed with half 
Its amount of snow in a wooden vessel placed in a mixture of 
snow and salt. In the interior of this cooling mixture, mercury 
or ether may be frozen when introduced in a platinum crucible or 
glass ball. 

When this powdered chloride of lime is dissolved in half or 
two-thirds its amount of cold water, it will easily freeze water 
when introduced into the mixlnire in a proper vessel, and tliis may 
perhaps finally be found a cheaper freezing mixture than any of 
It . :_ ggg^ ^g |jy aimpje evaporation the origi- 



nal salt may be ri 
Other freezing 



Oarbonate of Soda, . . . _ , 

Nitrate of Potaeb 1 > IV EUi. 



Cblorida of A; 



SalpbsM of Sods, .... 3 ) >,»<> 

Water, a J '" 

Nitrate of Ammonia, . . . 1 > crui 

W«ter, IJ "^ 

As these mixtures are made simply with water, and not with 
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ftdds, the ingredients maj be regained by evaporatioQ and re- 
crystallization of the salts, and therefore thej are much lesa 
expensive than the Bolutious in acids. 



FOBHATION OF ICE mTVER WATER. 

In the 16th annual report of the Detroit Board of Water Com- 
missoners, for 1867, are detailed the efforts of the comiuissioDers 
in devising some wa;f of preventing the ice from choking up the 
main inlet pipe. This pipe extends 150 feet into the river, and 
terminates in a bell-shaped mouth elbow, 3 feet in diameter, 



to the square foot. Inside the shell of the strainer is a. diaphragm 
plate with similar holes, and below this the strainer sbeli has 
4rinch holes, to allow the sand to pass through, so as not to bank 
upon the outside of the sti'ainor. When the engine is pumping, 
the water is required to pass throngh the etrainer boles at the rate 
of 120 barrels per minute. This is the full supply, but in extreme 
cold weather, under certain circumstances, it is with great diffi- 
cnltj any water can be obtained, in consequence of the accnmu- 
latiou of ice. The circumstances under which the difficnlly oc- 
curs are, when the weather is cold and ice is forming in the lake 
above, and on the shores of the river, and the river is free from 
ice over the strainer. But when the river is covered with ice over 
the strainer, the difflcnlty does cot occur at any degree of cold. 
The great difficulty occurs when the thermometer ranges from 7° 
or 8" to 18" or 20" above zero ; but when the mercury rises above 
20" the difficulty soon ceases. The greatest number of deten- 
tions, it has been observed, occurs at night, and when the sun ia 
obscured by clouds, but, when the sun is unclouded, no difficulty 
is ever experienced. 

With the rapidly increasing consumption of water, the conomist- 
sioners foresaw that the time would very soon arrive when It 
would not be safe to permit any detention to the pumping engines, 
and that this remarkable phenomenon must be solved and the 
difGculty overcome. 

As no experiments' had ever been previously made, and the 
theory was so strongly presented that the trouble was wholly from 
anchor-ice forming on the strainer, an opening was cat through 
the down'Stream side of the strainer, and a self-acting door was 
hung; but this and the plan of suspending a line of booms so as 
to retain a covering of ice over it when the test of the river was 
not covered, both failed to aecom|olish the object sought. The 
theoiy that the covering of the entire surface of the river by ice 
prevented radiation, and by that means the ice did not form on 
the stminer, was strongly urged ; but, if ho, any covering over 
the strainer would answer the same purpose. To test it, last 
summer submarine divers built a submerged platform of planks 
immediately over the strainer ; but this proved of no av^, for the 
Stoppages occun'ed at a higher temperature than before. 
U 
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On thfi 29tli of last December, when but a very limited suf^ly 
of wn,tec could be obCnlaud, divers went down, examined the 
strainer, and found th»t it itnd its surrounding piles were one 
m:iss of ico particles collected into & mound some 10 feet high and 
about 15 feet in diameter, and that lar?e quantities of minute 
crvKtalsof ice were rapidly passingand adding to the mass already 
collected. Specimens of the Ice were brought to the surfa^je in a 
bag. It was in sheets and particles thin as paper, translocent, 
with sliarp, pointed edges. A further examination developed the 
fact, tliut the small amount of water the pump was then receiving 
came thi-ougb the lower or down-stivam side of the strainer, this 
■ being the only point where the diver eonid approach it, and which 
was found but slightly covered with ice. Haviog ascertained the 
existing state of affairs, the commissioners felt confident that a 
remedy could now be provided, and with a large piece of caovaa 
they had the strainer completely covered and encircled, except oa 
the down-stream side ; but temporary relief only was afforded by 
this expedient, and another descent to the strainer was tinder* 
taken. The diver went down and found out this very important 
fact, that, with the temperature of the atmosphere at 29°, tha 
water at the surface was 33°, while at the bottom of the river it 
was 35°. At this descent much less ice was found on the strainer 
and its surroundings than at the first time. The lower side wa3 
clear, but on the npper side the action of the cun'ent had worn the 
ice into elongated cones, pointing up stream. At this time the 
pump was receiving a full supply of water. About 3 hours later, 
the diver again descended (thenuo meter 33°) ; be found the ice 
liad entirely disappeared. The wooden platform was removed, 
since which dme no trouble was experienced, until the surface ice 
of the river began to move, when there were a few hours during 
which no water could be obtained; bntwith this exception no fur- 
ther delays have since occurred. 

It is clearly proved that ice particles are ever present in the 
river, and are continually passing down by the action of the cur- 
rent, collecting upon wh:itever obstructions they happen to meet 
with ill their passage. The commissioners, therefore, advise the 
entire removal of ail spites and other substances adjacent to the 
strainer, believing that with nothing but the smooth dome of the 
Strainer for these particles to lodge upon, the quantity that will 
accumulate cannot very seriously prevent the flow <^ water to the 
inlet pipe, — Scientijic Ama-ican. 



riMDING THE DEVIATION OF THE COMPASS. 



The "Mechanics' Magaeine" describes an invention designed 
to simplify the process for finding the en-or on the common steei^ 
ing compass, or, in other terms, the deviation of the magnetic 
from the tilie meridian. It has been patented by Major-General 
fihortrcde, of Lee, who attains his object by making some addi- 
tions to the steering compass as usualljj made, by whicli it becomes 
virtually an azio^itu compass, without interfering with its ordinaiy 
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Use in steering. One way of effecting this is by attaching at 
opposite sides, to the rim of the cover, a semi-cireular arc or band 
of a eonTenient wiilth, having along its middle a nai'i"ow slit, by 
means of which it may be directea to the sun or other heavenly 
body ; or through which the sun's li^ht, shining over the centre, 
and on the edge of the card, sbowsljy a bright streak on a dark 
ground the compass-bearing by observation. This being com- 
pared with the bearing, deteiTHined astronornically, gives a differ- 
ence, which is the error or deviation of the compass from the true 
meridian. On a surface projecting from the rim of the bowl, or 
on the rim of the cover, are graduations, winch are read as usual 
by il zero mark on the other rim. When the sun's light is too 
faint to give a distinct streak, or in observations of moon, star, or 
planet, the object may be viewed tlirough the slit, either directly, 
eras reflected from the glass of the cover beneath the slit. In 
such cases the observation is made by taking the usual reading of 
the card at the lubber line, and also the reading on the rim, giving 
the angle between the lubber lino and the object. According to 
their position, the sum or the difference of these readings gives 
the compass hearing of the object; and this compared with the 
true azimuth, gives the error or deviation from the meridian. 

As a high wind acting on the continuous are may cause the 
oompasa to have a tremulous motion, in order to avoid or lessen 
this inconvenience in such cases, iJie arc is removed and replaced 
on the side toward the object by a short piece about an inci) high, 
and on the other side by a shorter piece, each piece having in itj 
as in the arc, a narrow Slit. The piece toward the object beinw 
fitted with a reflector, which may be eitlier of the usual sort, wilR 
a hinge so as to be turned according to tlie altitude of the object, 
or it may be a portion (about an octant) of a glass cylinder fixed 
borizontally ; the object reflected in either of these ways may thus 
be viewed throagh the slit or hole on the opposite side. There is 
yet another way of attaining the end in view. Graduate a rim of 
the bowl or cover of the common binnacle compass, putting a 
proper zero-mark on the other rim, by turning the cover so as to 
bring a bar of the i-oof into the sltadow of the opposite bar, — the 
zero-mark indicates the twigle between the object and the ship's 
head. This, with the azimuth of the object and the usual reading 
of the card suffices, as above shown, to give the troe meridian, 
and the deviation of the compass from it. — Sciadijic American. 



GALVANIC CUKREKT. 

The following observations may have occurred to others, hut 
not having met with them published, they may be of value, as 
tending to the perfection of our scientific instruments, by provid- 
ing the source of a constant galvanic current, of large quantity 
and very g^cat intensity. The bichromate of potash battery fur- 
nishes a current of great force, and its simplicity, economy, and 
convenience of management would make it preferable to the 
double fluid batteries, but for its want of constancy when a current 
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or large qnatiHty is required. Experimenting with !t lately, I be- 
Game satisfied of the cuubo of ihia defect. Altbongh there may 
be a large reservoir of litjuid, only the Btratum between the platea 
is active, and, as no gas la being given off, there is no circulation i 
this soon becomes exiiiiastecl, and as it is renewed merely by dif- 
fusion, can only mnintuin a current equivalent to the fresh supply 
of liquid thus obtained. I therefore nsed a thin beaker as the 
containing vessel, and placed it over a Bunsen's burner capable of 
maintaining a moderate circulation of the liqnid, and as 1 expect- 
ed, the battery now gave ita fullest force with absolute constancy, 
nntil the complete exhaustion of the exciting fluid. Mechanical 
stirring of tlie liquid or motion of the plates will produce a siiililar 
result; and thus by any of the various modes which may be em- 
ployed, this battery can be made to yield a current more powerful 
than any other known form, without giving off any noxious gases, 
and as absolutely constant as can be desired. — John T. SntAOUX, 
in Cheat. Nem, 



ELKCTBIC CLOCKS. 

A new form of electric cIocV, invented by M. L. De Combettee, 
consists of a longpendulum, on the lower portion of which is fixed 
the clock-face. The weight is a sort of Ik>x containing an electro- 
maenet and armature, which, on being attracted, disturbs the 
equilibrium of the pendulum, and consequently gives it motion. 
The movement of the armature transmits motion to the bands of 
the clock in a manner somewhat similar to the mechanism of the 
alphabet-dial telegraph instrument. In order to make and break 
the electric circuit, the movement of the pendulum is made nse of, 
one pole of the battery being connected permanently, through the 
axis of suspension, to one end of the electro-magnet, whilst the 
other pole is connected to a metal plate, against which a point of 
the pendulum, in connection with the electro-magnet, makes con- 
tact at every beat, thus completing the cii'cnit and causing the 
electro-magnet to attract the armature. It is stated that only a 
weak battery is required, and that two Daniell's celts will keep it 
working for several months. 

An electrical clock in the rotunda of the Philadelphia Merchant^ 
Exchange has a running gear consisting simply of two cog-wheela 
and a ratcheUwheel. The di-iring power is supplied by a weak 
galvanic battery, the currents from which, transmitted through two 
galvanometer coils, placed one on each side of the clock-case, act 
upon steel bar magnets set within the pendulum ball. The latter 
swings between the two coils, so that when one is positively 
charged the ball is attracted untii, by contact, it becomes similarly 
electrized, and consequently repelled; then, swinging over to the 
negative coil, it becomes negatively charged, and again repelled; 
and thus the vibrations are kept up indefinitely, or as long as the 
battery continues working. The alternate positive and nen:atiTe 
charges are made and broken by a simple slide-bar moved by a 
wire pin on the pendulum-rod. — Mecbaniea' Jifagaidnt. 
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HAGNETO-ELECIRIC MACHINES. 



Id Mr. Wilde''3 machine, the induced curi'eat trora permanent 
magnets is made to excite a row of eleuti-o-magncta, ao thtit the 
armature of these seconciary magncta gives off a powerful cnrrent 
of electricity, which may be fit once applied to experimental 
purposes, or made to excite a third row of electro-ma;rnet-:. and 
so ad iitfitUtum. Id the machine of Mcssi-s. Siemens Hnd Wheat- 
Stone, the trace of residual magnetism in a soft ii'on elei;ira- 
Qiagnet is made to act upon the armature, and the wires from liiis 
armatura, being earned around the electro- magnet, inci-ease the 
intensity of the magnetism already present there ; they, in turn, 
increase the power of the current from the armature, so that, hy 
constantly turning the handle, the quantity of electricity inci^ases 
till a powerful current is ohtained. In the machine invented by 
one of Mr, Ladd's assistants, the electi-o-magnet is fitted with a 
double armature. The <;urrent from one is used to increase the 
power of the electro-mi^net, and that from the second is the one 
used for experimental purposes. This machine, when turned by 
hand, will heat 7 inches of platinum wire .01 of an inch thick to 
redness; and will Mve flashing 'sparks of the eiectro-Iight between 
carbon points, and would give a continuous illuminalion if turned 
by machinery. 

At the 1868 meeting of the British Association, Mr. W. Ladd 
made the following communication "on a further development 
of the Dynamo-Magneto-Electric Machine." 

"At the meeting of the British Association, last year, I brought 
before the section one of my small dynamo-magneto machines, 
the 6rst that had been made upon that principle. I have since 
eonstructed a much larger machine, and it may he interesting now 
t6 give some particulars respecting it. The objeia in constructing 
it was to supply a ^ood electric light for the purpose of lecture 
demonstrations. It is constructed upon the double-armature prin- 
ciple, both armattires being placed end to end, so that their mag- 
netic axes cross each other at right angles. The short armature 
contains 108 feet of very stout copper wire, and sends its currents 
into 240 lbs. of copper wire surrounding the electro-magnet, ex- 
citing a large amount of magnetism in the body of the machine. 
And as the second armature is also made to revolve between the 
poles of this electro- mag net, a sufficient effect is produced at the 
two ends of the 312 feet of very stout copper wire (which is wound 
upon it) to pi-odnce a good electric light fi-om the carbon poles of 
the regulator. But in order to make that lisht sufBciently con- 
tinnous, it Is requisite that the armatures should revolve from 
1,800 to 2,000 revolutions per minute ; but as the armatures have 
to be magnetized and demagnetized twice during each revolution, 
there would bo in the latter case 4,000 flashes ot light per minute. 
Now, it has been shown that every time Iron becomes magnetized 
it is elongated, and again shortened when demagnetized. At every 
alteration, therefore, of the condition of the iron some small 
amoont of heat must be evolved, and would increase to such an 
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extent that, if uochecked, it would ia course of time be so great 
as to destroy the iDSDlntion of the wire. To obviate this, Ihave 
perforated the two poles of the elcctro-ciagnet as close as possible 
to the armatures, aud a stream of cold water cii'culates twice 
round the mocbiDe. This cames off the heat in a most effective 
manner, and no apprecinble detriment in ita electrical results oo- 
cure. I liitve not ;ct ascertained the quantity of the mixed gases 
given off per minute, but it is most interesting to notice the con- 
tinuauce of the decomposition of water which takes place for Bomo 
seconds after all motion in the raachine has ceased." 

He dill not wish it to be inferred that the sole cause of heat was 
the elongation of tbe iron. Doulitless tlie electric currents pass- 
ing through the wire would produce heat; but he believed that 
tlie quantity of beat produced by that means was small as com- 
pared witli that produced by the elongation of the iron itself. He 
enteilained this opinion for the following reason : Tbey had lately 
applied one of these magneto machines, driven by steam power, 
in connection with a large inductorium, giving about IS-inch 
sparks; and ai^er a few hours' work it baa been fonnd that the 
copper or primary wire surrounding the core of the coil appeared 
to be quite cool, while the iron core itself was considerably heated. 
He therefore mainly assigned tbe pi'oduction of the heat to the 
cause he had specified. 

Mr. C. W. Siemens believed that the chief cause of the heat 
which was developed must be attributed to currents, because the 
same cause which sets up & current in the coil surrounding the 
electro-ma 0^ eta will naturally set op a current, in the copper it^ 
self, large in proportion to tlie greater area open for the passage 
of the cuiTent ; and the heat developed wUl also be large in pro- 
portion to the less conducting power of the iron as compared with 
the copper. In order to test this, he had one of the long keepers 
notched in the edges, and by that ni.eans he obtained a greatly 
reduced heating action, though he could not entrely obviate it. If 
his view were correct, — that the heat was due to currents in the 
armature, — then it could not be entirely obviated, because they 
must not separate the armature, as that would destroy the con- 
tinuity; thej could only notch it. To his own mind, the theory 
that the heat was produced by elongation of the metal was not A 
all satisfactory. If, however, currents would not explain tbe phe- 
nomenon, they must look rather to some other action in metals, 
produced by magnetism, than seek to explain it by tbe mechanical 
elongation and compression of the metal. 



EFFECT OP THEOAITANIC COfiRENTTTONTHBTENACnTOF ■WIRE. 

Mr. James Wylde has made public the results of some experi- 
ments which are of great importance to telegraphic science. He 
says that he found, some years since, that wnen intense currents 
were passed through the best copper wire, in only one direction, 
its tenacity was ^adually destroyed, so that it could finally be 
mushed to pieces by tbe fingen. This loss of tenacity ooonired 
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first and in a greater degree at the ne^tive pole. An examina- 
tion with a microscope revealed at thel)rol{en surface a complete 
mulecalar change, a crystalline structure havinv taken the place 
of the fibrous. He states that, having entered upon some ex- 
tended experiments in connection with submarine explosions by 
means of the voltaio current, he was frequently' annoyed b; the 
breaking of one of the wires, and in all cases found the structure 
at the broken part crystalline. From these facts he infers that 
intense currents passed through submarine cables must eventually 
deteriorate them, and counsels their avoidance. The frequent re- 
versal of the current, in rogai-d to direction, lessens or entirely 
prevents the molecular change in the wire. — Scieatijia American 



BEMARKABLB RELAiroN 
HETALd AH1> THEIB AT< 
H. VAN DGR WEIDE, H. D. 

When we divide the specific gravity of the different metala re- 
spectively into their atomic weights, we obtain quotients which 
indicate, not directly, but relaUvely, the distance of their 'atoms 
(upon tlie supposition that (he atomic weights indicate really the 
relative weights of their atems, whicli is only probable, but not 
proved). Comparing those quotients in the subjoined table we 
find the following remarkable results : — 



Cobalt, 



Spec G™t. Atom. Wt. Quo 



Kickel, 


8 


M«.gane«, 


T 


Pallilium, 


11.8 


Flatingm, 


ai.6 


Ziaa, 


e.8 


Alad.lDi.mi, 


z.se 


Iridian., 


le 


Cdmiui, 






i."ti 


Ueroatf, 


13.5 


Lead, 


11.1 


Oamiam, 




Gold, 


19.1 


Silver, 


10.1 


Lithinm, 


O.SS 




6.T 


Bi«Datb, ' 


9.8 



u pomnsgnfltio at white heat- 
3.59 is only mftgnetio bulow bright red do. 
3.82 " " " dark " 

3.90 " " " 600° F. 



]3t. The 5 magnetic metals have all quotients below 4. 

3d. The so-<^ed non-magnetic metals have all quotients 
aDove 4. 

There is, however, one exception to this rule in the case of cop- 
per, of which the respective speciSc and atomic weights are 8.8 
ud 31.7, of which the quotient ia 3.602 ; but then it is probable 
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thnt tliR atomic weiglit of copper needs correction,- and should be 
doubled to GSA, in wliich casu Mm qu'ttiont would be 7.201, and 
it wdulil then fiill .among tho other n on- magnetic metals. 

3(1. The quotients are the smallest far those metals which are 
tho most permanently magnetic, even at high temperature, and 
tJtcs versa. 

4th. Aa cooling increases by contraction the number expressing 
the spi-ciric gravity, it will consequently decrease the quotient 
obtained by using this increased specific gravity as a divisor, in 
perfect iiceordance with tho fact that cooling increases the para- 
magnelio property. 

Sill. As, inversely, heating decrenses by expansion the specific 
gravity, it will increase this quotient, in occoi-dance with the fact 
tliat lieat dimintahea paramagnetism, and finally destroys it in alt 
metals, with the single exception of cob.ilt, which has tho smallest 
quotient of all, and consequently can stand some increase. 

Ctli. Tho experiments of Furaday on diamagnetism and para- 
man;jietism, with very iMwerful electro- magnets, have proved that 
palliidium and platinum are the strongest paramagnetic next to 
the lli'st five in tlie above list; they have in my list, also, the 
smallest quotients connected with them. 

7tii. In the same way as diamagnetism is the opposite of para- 
magnetism, the larger quotients in tlie alrave table belong to dia- 
magnetic bodies, as, for mstanee, inei-cury, antimony, and bismuth. 
The la:jt is tlie strongest diamagnctic substance experimented 
upon, and possesses the greatest quotient in the above table. 

8th. If we were able to cool the other metals so as to increase 
their specific gravities to sucli a degree as to have a decided effect 
,on the amount of this quotient, we might perhaps succeed in dis- 
covering in sevoml of them paramagnetic qualities by means of 
Faraday's apparatus. 

9tii. Ilcattng decreases the paramagnetic qualities, with the spe- 
cific weight, and consequently increases the quotient. That it 
may do this to such .a degree as to make the body diamagnetic, is 
proved in the case of oxygen gas, which, when eool, is paramag- 
netic like iron, and, whenliot, diamagnetic like bismuth. 

10th. That this relative distance of the atoms ^upon which, of 
course, the specific gmvity of bodies depends) is cloaeiy related to 



by iteat more in one direction than in anotlier ; and by Pluecker, who 
has demonstrated that they are diama^'netio in the direction of 
their opticnl axis, or of the longest axis ot crystallization. In some 
of these crystals this action is so strong that they are influenced 
by the magnetism of the earth ; as, for instance, a properly cut 
ci-ystal of kyaiiite (a dense silicate of alumina), when suspended 
on an axis, will behave like a compass needle, and may bo used 
as such, — a fact little known, but worth knowing. — Amer.Mininjf 
Journal. 
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At the 1868 meeting of the British Association, Mr. F. H. Varley 
explained that the smaller tlie niaigaet used in a galvanometer 
was, the greater would be the sensitiveness of tha instrument. 
The small magnet of Sir W. Thomson had a mirror attached to it 
to reflect a beam of li^ht, so that a small motioti of the mavnei 
gives movement to this imponderable indicating arm, and which 
is rendered appai'ent by the movement of a Una of light upon a 
darkened scale. But it had frequently occurred to the author that 
smaller and lighter magnets mi^lit be employed by calling in the 
^d of microscopic power, and the instrument which he bad cou- 
etmcted took two forms, both of which had been found to answer 
exceedingly well. The first consists in suspending, with a single 
filament of silk, a magnet made of the finest steel wire that cao 
be obtained, and rendering its motion ajppareat by viewing it 
' through a rectangular prism by means of a microscope, in the 
eye-piece of which is placed a small graduated scale, pboto^aphed 
on glass. The magnet appears to be a black bar biseotmg the 
fieliTof view ; and aa the finest wiivi obtainable for this purpose 
appears as thick as a scaffold-pole when sufliciently magniGed, it 
Is obvious that the slightest motion of the magnet must be rendered 
conspicuous by the image moving to and fro over the graduated 
scale plaoed iu the eye-piece. The second form is more sensitive 
thanUie first. A small magnet, made of flat steel, polished on one 
foce, is suspended in the usual manner by a single filament of 
silk, and a small mico-photograph of a gi-aduated scale is placed 
at such a distance from the reflecting surface that each of the 
photographed divisions shall equal two minutes of are as nearly 
as possible. . The image of the scale thus reflected is sent in a 
line with the optic axis of the microscope, and any deflection 
given to the magnet causes the photographed scale to appear to 
move across the field of view. The i-eflecting surface moving 
doubles the apparent motion, giving the amount due to the angle 
of incidence, plus i-eflection. A movement of one graduated 
division beino; produced by one minute of deflection, if magnified 
60 times by the microscope, will render a motion equal to 1 sec- 
ond of are apparent. Where desirable, asmall scale placed in the 
oye-piecB can be made to give a vernier reading upon the mag- 
nified scale. The magnifying power can be increased where 
desired, and very minute amounts of motion rendered measurable. 
The great difficulty of using instruments of such extreme sensibi- 
bility, which are interfered with by extraneous vibrations, can be 
to a great extent overcome, by insulating the various pai-ts from 
vibi'ation by means of antagonizing spir^springs, and preventing 
liner vibrations from being communicated through the wire itself 
by covering the wire with siik or cotton wrappings, to act as damp- 
ers to the wire. The advantage of this galvanometer consisted 
in the fact, that it was not necessary that the place where it waa 
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nsed should be darkened. The instrument is appropriate to ther- 
mo-electric currants and those of exceediuglj feeble iDteosity. 



TELltOKAPH INaOIATION. 

Mr. Yariey, well known for his skiU aa an electrician, and 
especially for his services in connection with the Atlantic cable, 
ha^ lately obtained the following patent : — 

Insulatora for telegraphic wires are usually made with an iron 

Ein, coated with what is known as vulcanite, or hard vulcanized 
ndia-rubber, and seeured by means of plaster of Paris, or other 
cement, inside of a porcelain, or other earthenware cup inverted. 
As heretofore made it has been found that the vulcanite covering 
is liable to be poi-ous, and full of what are known as blow-holes, 
and that the iron or steel pin is liable'to I'ust, by reason of the 
presence of tlie vulcanite covering, and that the accumulation of 
tho rust is liable to crack the vulcanite covering. 

And tlie first part of said invention relates to a method of pre- 
venting the pin from rusting, and consists in coating the iron or 
steel pin with zinc, and then coating the zinc with tin, or an 
alloy of tin, preparatory to applying the vulcanite covering. The 
zinc is applied in the well-known manner of galvanizing iron, and 
the zinc is coated with tin, or an alloy of tin, by dipping in a bath 
of molten tin, or alloy of tin, in the same manner as sheets of 
iron are usually tinned; and, after being so tinned, the preparation 
of India-nibber, or other vujcanizable gum, mixed with sulphur, 
ia applied in the green or plastic state, and then subjected to the 
vulcanizing heat to be hardened, in a manner well known to manu- 
facturers of vulcanite. When so made, the vulcanite will be 
found to be solid and without blow-holes, and the pin will not rust 
however much it may be exposed. The cement ttsed for securing 
the pin inside the inverted cup is more or less porous, and the 
presence of such pores renders the insulation imperfect. 

And the second part of said invention, which relates to a method 
of avoiding each defect, consists in saturating the cement with 
parafSne was, to fill up the pores. In practising the second part 
of said invention, the iron pin, with its covering of vulcanite, is 
inserted in the cup, without touching any part of the sui'face 
thereof except the bottom of the inside of the inverted cup, and 
the intervening space is filled with cement, made, by preference, 
of 1 pai-t of plaster of Paris and 2 parts of Portland cement; bnt 
other cement may ho used, such as plaster, or Roman or Foitlaad 
cement alone. Afler the parts have been united bj the cement^ 
the wliole is put in a bath of melted paraffine war, at a tempera- 
ture of about 224° F., and there left until all bubbling ceases, 
which indicates that ail tlie water has been expelled from the 
cement, and that the pores have all been filled. In this way all 
the pores and interstices are filled with paralBne wax, thereby i-on- 
dering the insulation more perfect, and as there are no pores into 
which moisture can lodge, there will be no danger of fracturing 
the parts by the expansion of water in freezing, as heretofore. 
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Tbe third part of this invention consists in covering the tele- 
graph-wire itself, at the point of snppoi-t, and for a. distance of a 
foot or more on each side, with a covering of hard rubber, similar 
to that placed on the insulator. This is carried into effect in the 
following manner, namely; first, pieces of ordinary galvanized 
telegraph-wire are tinned, and then covered with hard vulcanite, in 
the same manner that the insulated pins are covered, as above 
described ; secondly, these pieces of wire are spliced into the 
telegraph-wire at each point of support by means of the usual 
soldered joints, Piior to being used, these pieces are boiled in 
paraffine wax, and, from time, to time, when their surface becomes 
damaged by the solar actinic rays and exposure, they are washed 
and rubbed with parafflne oil or coal-tar naphtha, which renews 
tbe insulating power of the surface. 

These insulators arc principaliy useful where the wires are ex- 
posed to the spray of the^ea, the rain washing them clean. This 
oil is very useful with all kinds of insulators, for the purpose of 
renovating the suiface. — Seienfifio American. 



ELGCTRIC MAMNE BDOTS, 

M. Emile Duchemin has been for several years en^ged in ex- 
perimenting on the ocean as an electric agent, and nas recently 
arrived at results which may turn out to be important, and whica 
are certainly interesting. The object in view is the construction 
of a marine pile which shall give a constant current of electricity 
as long as the elements last. He tried at first with copper and 
zinc, but the result was not satisfactory ; the gas produced some- 
times left a non-conducting substance on the surface of the copper, 
and a polarizing action set in which threatened failure. Lately 
M. Duchemin lias substituted a cylinder of retort-charcoal for the 
copper, with a plate of zinc suspended in the interior, the whole 
bemg connected by a cross-piece of wood, and buoyed by means 
of cork floats. Several of these piles were thrown into tije basin 
at Fecamp, and the results are thus described by the inventor: 
"At the extremity of two conducting wires I could produce 
sparks, and during two months this new electrical generator 
worked an electrical belt without cessation untjl a Norwegian ves- 
sel by accident destroyed the buoy." 

Further experiments led M. Duchemin to the conclusion that bj 
multiplying tlie number of piles he could increase not only tbe 
quantity but tbe tension of the electric cuiTent. This was an un- 
expected result, and in a certain degree in opposition to the expe- 
rience of the laboratoiy ; but, as M. Duchemin says, the sea is a 
basin differing from those used in laboratories ; the immensity of its 
extent, the chemical composition of its water, its incessant motion, 
all point to the probability of new laws to be studied. The nature 
of the water of the ocean may exercise a great influence on our * 

i»lanet, and the study of this may possibly change our received 
deas respecting the currents which affect the compass. Admitting 
that the vast basins of the sea are in contact with land containing 
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metallic priDciples, electric currents may be titna fonved vhicli 
■will explain tlie magnetic nction of the earth on the needle. 

M. Daehemin haa succeeded in convincing the French govem- 
ment that the deatractive action of aca-water on motala may t>e 
made to produce electrical cnrrenta for naeful parposes, and ex- 
periments arc now being carried on to test the subject at the coat 
of the Mnrine Department. Experimentatiied during the aummer 
of 1866 gnve promising reaults, and at the end of last September, 
M. Duchemin was aummoned to Cherhourg b> assist the Commis- 
aion in its labors. An oxperimeni: haa been made before the 
President of the Marine Council of Worka, with 3 elements, each 
about the size of a man's hat plunged in aea-water, at Fans, and 
a sufficient electricity was produced to keep a Ruhmkorff coil of 
16 inches in action, and produce sparks of two-fiflha of an inch in 
length. At Cherbourg, the currenta of 7 elementa plunged in tbc 
sea, after having travei-sed more than 100 milea of copper wire, 
made a needle deviate 8°. 

The Cherbourg Commiaaion entered upon another kind of 
experiment to ascertain whether these marine piles would not 
protect iron from oiidation. When an iron plate, of which the 
surface had been cleaned, waa placed in connection with the posi- 
tire pole, it aoon became completely oxidized, but it remained 
unaffected when attached to the negative pole. Seven elements, 
of 16 inches in circumference, snfflced to protect an iron plate, hav- 
ing a auperflciea of several square yards, for an entire year, and at 
the end of that period the elementa themselves were in good 
working order. The experiments made tend to show that the 
zinc employed in his marine piles is capable of preserving from 
oxidation a surface of iron equal to 18 timea ita own ; but, as the 
chemical effect depends on the number of pairs, M. Duchemin 
believes that a. much higher result still is to be obtained, the 
Commission having at present employed but a very small number 
of elements. 

How, asks M. Duchemin, is the different action of the two poles 
on iron to be explained? Tho oxygen obtained by electrical ac- 
tion on water possesses energetic prmciplea for oxidizing metals ; 
the hydrogen produced in Tike manner posaesses the contrary 
power, which, however, is not evinced by hydrogen prepared in 
the usual manner. A current of ordinary hydrogen pasaea througli 
a weak solution of perchlorure of iron containing a small quantity 
of ferrocyanide of potassium without producing any effect, while 
a current of hydrogen produced irom sea-water produces a "de- 
posit of Prussian blue. 

A somewhat similar effect is observed, aaya M. Duchemin, in 
the perchlorure of iron pile Invented by himself and used atM. 
Oudi-y's great galvano-plastic wovks at Pasay. In this pile the ni- 
tric acid ia replaced by liquid perchlorure of iron and the acidu- 
lated water by sea-water. The advantage of this over the Bunsen 
• pile is that it does not disengage hypoazotic gaaea, which are 
injurious to gold and silver deposita. 

Among the proposed applicaljons of the marine pile is the pres- 
"I of the plates of^ ships lying in bai-bor, where, says M. 
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Dachemin, they suffer tnfiaitety more than at sea. ^othiag, he 
saya, is necessary for the preservation of the armor plates but to 
ensure communication between every part of the cuirass and the 
nogative pole of a powerful pile placed in each baaia. 

The other applications to which the marine pile may possibly 
be adapted are : The explosion of submarine mines and torpe- 
does, experiments with both havins been made by the marine ad- 
ministratian ; the cleaning of ship? Ixittoms, which M. Duchemin 
praposed to effect by connecting one pole of a Ruhmkorff coil 
with the iron plating of a vessel and the other with the sea_, which 
causes the molluscs to quit their hold ; the transmission of instruc- 
tions on board ship; the signalliDg the depth of water in ports 
and other places, such as beneath the keels of vessels; the tans- 
mission or electric telegrams from ship to ship during naval en- 
^gements; for night signals, with the aid of the coil, together 
wiUi Geissier'a tubes; for engraving plates in sea-water by the 
means of cutting out as with acids; and, lastly, the possibility of 
using the marine pile not onl^ for illumination of light-bouses and 
beacons, bnt also on board ship. — The Engineer. 



LiaHTMIMO ASD ITS EFFECTS. 

At the Chicago (1868J meeting of the American Association tot 
the Advancement of Science, Prof. Stoddard read a paper on the 
" Nature of Electric Discharge." 

That theory seems very unwieldy which conceives of eleclrieily 
as two fluids imponderable and indefinitely rare, quiet when united 
but intensely active when separated, and that all the violent effects 
are due to the transfer of the fluids through bodies, and this con- 
ception constantly manifests itself in the statements of the laws 
and phenomena of electricity. 

Few, it is believed, will object at present to the view that the 
electric force is molecular; that, whatever doubt may exist as to 
its precise nature and mode of operation, it la connected with and 
acts by and through those particles which chemistry contemplates 
as atomic ; that wliatever changes or disruptions are wrought by 
it are operations going on among these atoms; and that electno 
discharge is not the transfer of matter, but of some change along 
the line of discharge, producing; other correlated forces. All elec- 
trical excitement preceding (Uscharge is the state of induction, 
transfeiTed according to Faraday, along lines of particles to other 
bodies. This condition is one of tension, and the tendency of the 
particles is to undergo some change antagonistic to cohesion, and 
consequently resisted by this force. As long as cohesion can re- 
sist the electrical force the condition is statical. If the tension 
rises to a sufficient degree, the particles yield and undergo tlie 
change which the force requires. This is discharge. 

The change, in which consists discharge, will be violent in pro> 

portion to the degree of tension, and the character of tha change 

will depend upon the nature of the body. The snbstance may be 

split, torn asunder, as in ti'ees ; ground to powder or fractured, as 

15 
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in gkss or other brittle bodies ; melted as in metals, oi- chemicall; 
separated, as in compound bodies. These various actions are the 
equivalents of the eleetfic force, and are ltd correlated forma. 

The ener^, in that particular form we call electricity, has, in 
each of these cases of discharge, been expended. As a cause, it 
has acted, and as such has disappeared. Its further existence 
must be sought for in its effects. The mechanical and chemical 
separations, the heat and the light, are all so many evidences uf 
the electric force and ei.oct measures of it. 

That all these changes are the results of molecular displace- 
ments seems plain from the effects. When passed through a 
thick plate of glass, the discharge pulverizes, alon^ its track, the 
glass to an impalpable powder, A violent separation of particle 
from particle has taken place, as if the molecular spaces were Slled 
with an explosive substance. A blow from a hanf body, or from a 
fluid that would drive the purticles before it and leaveaelearopen- 
ing. Each particle is so disrupted from the adjacent ones as to break 
up the cohesion, while none are thi-own off except at the surface, 
where there is no force to countei'act the explosive action. The 
pulverized atoms must occupy more space, and naturally press 
outward in the direction of least renist-inee. The burr oa both 
sides of a card merely indicates the strong molecular repulsion 
acting from within outward. The imprisoned air in bodies of 
loose textare will have its influence ; but the double burr will be 
produced in their pl.ites of wax. In which air cannot be present in 
sensible quantity. When a tree is riven by lightnin *, the splinter- 
ing is caused by the repulsive energy acting along the line of dis- 
charge. If the flbi'CB of the wood, when the fracture takes place, 
had been changed to gunpowder or gun-cotton, and exploded, the 
results would closely represent those effected by electricity. So 
when a body is melted by the discharge, the heat in producing 
liquidity certainly acts upon tlie molecules. But it is unreasonable 
to suppose that the heat ia developed by the discharge merely on 
the surface, and then passes inward by the stow process of con- 
duction. On the contrary, it flashes mto intense energy, at the 
same instant, among all the particles of the mass. The inconceiv- 
able rapidity of the change caused by electricity, leaves no tjrae 
for conauction. 

That chemical affinity is a molecular force, no one, it is pre- 
sumed, will doubt. But the very intimate relations of the chemi- 
cal and electric forces, so much so as to induce in some minds a 
belief of their identity, will hardly permit us to assign a molecular 
character to one and not to the other. The light which pervades 
the atmosphere for some distance around the point where lightning 
strikes the earth, does not seem, from the cases the writer has 
witnessed, to be a gleam or reflection from the brighter track of 
the spark, but rather a light produced in the air, for some distance 
around, by molecular disturbance, the same in kind, but less in 
degree, as that which rivals sunlight .along the central path. A 
green U;ee, at which the writer happened to be looking the mo- 
ment it was struck, was covered from top to bottom with a diffused 
flame, in the midst of which tlie central stream of Are gleamed in 
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tortuous course tiloD^ the trnnk. It is not to be supposed, hoiv- 
ever, that the eiectnc induction, and the tension caused by it, 
wjiich precede discharge, exist only along the line of Tiolent 

The line of discharge may be considered the resultani of the 
electi-ic tension for some distance around, and along this line is 
experienced, at the moment, all the accumulated force from iuduo- 
tive a<9tion. 

The violently disruptive effects which Eometimes occur, are 
adequately explained by the heat produced along the line of dis- 
charge. 

No other known agency generates heat so suddenly and of such 
intensity as the electric force. The reason is plain. The electric 
force, bein^ itself molecular, develops, or, as some would prefer, 
is converted into heat at the satjie instant throughout the whole 
body, and its explosive power is exei-ted simultaneously between 
all the particles, and needs no transfer by conduction. The vio- 
lence with which some chemical compounds explode is propor- 
tional, other things bein^ equal, to the consentaneoosaess of the 
action among the particles. 

Allowing^ the velocity of electricity to be the same as that of 
light, the time in which a coin or metallic bullion on the persou 
would be melted is inconceivably ehoit, less than the twelve- 
billionth pait of a second. The same explosive action expended 
on the air causes the terrific sound of thunder. Near the path of 
discharge, it is a crash, sharp, spiteful. At a distance, it is toned 
down by the elasticity of the air into a roar which shakes the very 
earth. It seems strange that some wi'iturs should attribute the 
sound to the collapse ; it is but the reaction tvora the condensed 
air around the Hue of displacement, and of course cannot exceed 
the force of displacement. The latter, then, is the primary cause 
of the sound ; the collapse only repeats the undulation wim some 
Joss of force. 

Sui'prise is sometimes expressed that the human body, when 
struck, is not torn or burned. The electricity is a good deal dif- 
fused through so large and so good a conductor, but the texture 
of the body is of such a nature, composed of porous, elastic 
solids filled with liquids, that its particles readily yield to the re- 
quirements of the tx>i-ce without disruption. 

The mechanical, and perhaps chemical, disturbances on the 
nervous system, even if there he no other, ai-e quite sufficient to 
account for the fatal effects of the electric shock. The experience 
of the writer was, that a discharge from a battery of 12 jars of 1 
gallon each, passed through the len^h of the body, is best ex- 
pressed by the phrase, " a stunning Wow." 

If these general laws be correct, precautions for safety should 
conform to them. A lightning-rod is intended to afford a ready 
passage between the cloud and earth to any electricity which 
may be accumulating. If it discharges the electricity as fast as it 
is generated, then there can be no collection in quantity or inten- 
sity sufficient to cause violence. The rod is a good conductor; 
that is, its particles readily assume the couditions required for 
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discharge ; hence ft offers a comparatively unobstracted chsaael 
for tbe pitssitge of the electricity, and, of course, prevents any 
dangerous accumulation. The rod anticipiites the danger; it 
griidiiallv aod i»feiy transmita to earth an amount of electric en- 
er^ which, if dischar^d at once, would have manifested intense 
violence. If the powder in a cannon were burned grain by grain 
during a few seconds, it would not even move the ball, ana yet 
the same force has been expended as when exploded at once. lie 
had been inclined to consider the electricity of the cloud to bear 
to that of tlie earih the relation of intensity to quantity; that an 
equivalency of foi'co may exist between all. Quantity in the gal- 
vanic battery has ita equivalent force in the intense flash of the 
induction coil. It may also be admitted that quantity in the earth 
is represented by intensity on the points of the rod. In this case, 
an identity of action is established between the points and the 
cloud. It need hardly be said that to insulate a rod from the 
building it is intended to protect is useless, if not worse. The 
house is in a state of electric tension as well as the rod, and the 
object of the rod is to relieve all such tension. To do this it must 
be in electric communication with the house. Indeed, the insula- 
tion is after all a sheer pretence, and is practically impossible, for 
the building and rod are connected through the earth. If the 
roof is metallio all the better. It affords surface to diffuse the 
foi-ce, and sharp edges and innumerable points to discharge it. 
No better rod can be coQBti'ucted to connect such a roof with the 
the earth than its water conductors. Pass iron or copper rods 
from those into moist earth, or better, connect with the water-pipea 
of a city, or the water of a well, or the gas-pipes, and insurance 
against lightning would be profi^ble to the company insuring. 



LIGHTKIKQ-BODS. 

At the 18GS meeting of the American Association, Mr. James 
Bushee presented a paper on the defects of lightning-rods. 

The use of metallic rods for the pratection of life and property 
from the destructive effects of atmospheric electricity is acknowl- 
edged to be efficient when the laws of electrical science are re- 
garded. The writer of the paper had had various opportunities 
for observing the effects of lightning, and his attention was early 
called to the singular fact that a large majority of the bnildiugs 
struck and injured were those having rods attached, and instances 
have occurred where houses with rods have been affected with the 
CuiTent, while houses in the vicinity, without rods, have escaped. 
Hence some had doubted the cAcacy of lightning-rods, and 
others had rejected them altogether as wrong in principle and 
positively dangerous. The writer believed, however, that there 
was, in these implements, a remedy for the effects of lightning. 

The question thus arose. What is the cause of the numerous 
casualties from lightning where rods are used, and how, if possi- 
ble, can such disasters bo preventedP To answer this question he 
had for 10 or 12 years examined the cases occurring In Worcester, 
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Uass., and tbe adjotoiag towns, as well as elsewhere, as well by 
persooal visit as by correspondence. The result appeared to be 
that buildings have been struck and more or less injured, irrespect- 
ive of any particular kind or style of rod now in use, whether of 
iron or copper, and that the great defect of rods in general is due 
to: — 

1. The construction of the rod and its airrangement on the 
building. 
3. To its imperfect connection with the earth. 
In regard to the first defect, he referred to the common practice 
of erecting two or more points on the roof, each, perhaps, being 
attached to a chimney, and connecting these in a single rod ex- 
tending to the ground. In instances of injury where such a rod 
was used he had almost invariably found that the point of lateral 
distance would be at or very oear the point of junction whei'e the 
arms entered the main rod. Electricity may be re°;arded as a dy- 
namic force, bearino^ a striking analogy to other uirces in nature 
whieli are govemedby well-known dynamic laws. So far, then, 
as this analogy seems to hold, it may be cautiously used as a guide 
to correct coocluEions. Suppose a heavy charge to be received at 
the same time upon each arm of the. rod. The different forces 
pursuing their respective channels rush together at the point of 
junction, where the intensity is gi-eatly increased,, where the single 
rod below, being no larger than either branch, and haying but 
half the cimducting power of both, is unable to carry the double 
charge so suddenly imposed upon it; hence a portion of the bur- 
dea la compelled to seek an unnatural mode of conveyance through 
the building. This arrangement, then, is equivalent to taking 
away half the conducting power of the rod, hence, increasing, in 
the aaiiie ratio, the liability of a disruptive discharge. If the rod 
from the ground were enlarged in proportion to the number of 
points, the objection would be considerably removed. 

The mode of connecting the conductor with the ground was 
nest considered. It is the common practice to run the rod into 
the ground from 3 to 6 or 8 feet, or until it is supposed to reach 
the moist earth, this being generally considered sufficient for all 
practical purposes. 

Observation, however, proves that the loam, sand, or gravel 
which comes in contact with the rod in ordinary cases is entirely 
inadequate in conducting power to convey a heavy charge of elec- 
tricity from the rod into the earth, with anything like the facility 
with which it is discharged from the cloud to the rod. 

The writer had no hesitation in believing that nine-tenths of the 
casualties which had come to his notice, where the conductors had 
failed to accomplish their purpose, were due to an overcharge of 
the rod caused by the resistance of the electricity in its passage 
into the eatlh. Tlie receiving power of the rod exceeds the dis- 
charging power. A channel is open through the pointed conduc- 
tors for a Free passage of electricity from the cloud to tlie rod, but 
no adequate means is provided for its escape to the earth. The 
rod thus becomes a reservoir of electric force of great intensityj 
and when the tension is forced beyond certain liinits a portion of 
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the charge breaks away from its proper channel. There is gen- 
erally no BnUrgement of the rai or extcnaioa of surface where it 
enters the ground, but merely^ a eontinuation of the Email rod used 
on the building, thus pvesentin? a rcry limited surface to the im- 
perfect contact of impet'fect conducting materials, which must im- 
pose great resistance to the free exit of tha charge. The effect of 
resistance would be more clearly brought out when it was conaid- 
ered that water had sometimes failed to dissipate the charge as 
freely as it was conveyed from the cloud to the rod. In some casea 
the glass insulators are broken, and sometimes large quantities 
of earth are thrown up where the rod enters the ground, and gen- 
erally a lateral discharge injures the building to the hazard of 
life. 

If e?ery obstruction to a free escape of the charge to the earth 
could be removed, he believed that casualties Irom lightning 
would be comparatively rare, oven if the rods in general use 
should be left in other respects as they now ace. 



In volame xy. of the " Proceedings of the Royal Society," Rev. 
T. B. Robinson treats of the means by which an increase in the 

quantity of electricity may be obtained from induction coils. To 
increasing the power of the exciting battery, there are the objec- 
tions of injury to the acting surface of the contact brealceT, and 
disproportionate minuteness of effect beyond moderate limits; if 
ve make the outer helix of larger or tbiuiier wire, we lind that 
length gives no increase in quantity, wiiile that obtained by thick- 
ness soon reaches a limit. Tlio best method is to combine several 
coils collaterally, in a manner analogous to that in which galvanic 
cells are united for quantity. 

He anlves at the following general- results: 1. Two helices in 
eeries give no increase of quantity, though their intensity nearly 
equals the sum. 2. The quantity of helices connected collaterally 
equals the sum of their separate effects. 3. The quantity in- 
creases with the diameter of the wire, to a maximnm reached 
when this is about one-sUty-Bfth of an inch. 4. Helices on differ- 
ent primaries combined produce more effect than when on tho 
same primary. 



WIIL NOT PASS IN AN AB80LDTE VACUUM. 

It is now well established that the electric spark will not pass 
through an absolute vacuum. M. Gassiot made a vacuum in bis 
apparatus by filling it with carbonic acid and exhausting by the 
ordinary process, the residue being then absorbed by caustic pot- 
ash. By the new process of the Alvergniat Brothers, in which s 
vacuum is produced by means of a mercurial air-pump of their 
Contrivance, this result is shown in an easier and more rapid man- 
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ner. tn e. half hour an almost absolute Tacuum is produced in a 
tube provided with 2 platinum wires, placed at a distance of 
2 millimetres, or about .08 of an inch. Wheo-the requisite tension 
is obtained, the tube is heated to redness b; charcoal ov Berthelot'a 
lamp; when the vacuum is so complete that a sparli will not pass, 
tlie communication is closed between the lube and the machine. 
The electric spark in such a tube will not pass from one platinum 
point to the other over the above small interval. 



On- February 1, 1868, the wires of the Western Union Telegraph 
Company from San Fnmcisco to Plaister Cove, Cape Breton, and 
the wires of the New York, Newfoundland, and London Telegraphy 
Company from Plaister Cove to Heart's Content were connected, 
and & brisk convei'sation commenced between these two continen- 



was just then being received from London direct. This was said 
at 7,20 A. M., VaTentia tune, Feb. 1. At 7.21 A. k,, Valentia 
time, the London messaKe was started from Valentia to San Fran- 
cisco; passed through New York at 2.35 a. u.. Hew York time; 
was received in San Francisco at 11,21 p. m., San Francisco 
time, Jan. 31, and was at once acknowledged, — the whole pro- 
cess occupyiug 2 minut«s' actual time, ana the distance about 
14,000 miles. Immediately after the transmission of the above 
message, the operator at San Francisco sent an 80-word message 
to Heart's Content in 3 minutes, which the operator at Heait'a 
Content repeated back in 2 minutes 50 seconds, — distance al>out 
6,000 miles. — Nea York Journal of the Telegraph. 

On the wires of the Western Union Telegraph Company, 94 
messages of SO words each were transmitted from Washington to 
Cape Breton by one wire in an hour. On the same day 33 mes- 
sages were sent in as many minutes from Cape Breton to New 
Odeans. 

TREATMENT OF TCMORa BT ELECTKICITT. 

From the well-known facts that a slight occasional current of 
galvanism will develop a muscle, while Uie continuous use of the 
same cuixent will, by over-stimulation, cause it again to waste, it 
occurred to Dr. M. H. Collis that the absorption of tamora might 
be brought about by this agency. After trying various forms of 
battery, he retunied to the simple voltaic pile, composed of a 
dozen or more couples of zinc and copper, li inches square, or of 
small cylinders or plates of wood covered with felt and wrapped 
round with zinc ana copper wire. These are encited by salt and 
water; or by solpburio acid in the proportion of 1 to 20 parts of 
watsv. The batteries of wire coifed on wood are much the light- 
est, and more convenient in proportion to their strength ; they 
iwoserve tltek aotdvity sufficiently, and do not wear out so soon aa 

u.g.vK.yC00^lc * 



176 ANNUAL or eClENTIFIO DISCOVERT, 

tbe vulLiic pile of zinc nnd copper plates ; &3 innny or as fevr as 
are de^irud can be used without dumy in arrangement. A very 
stL'on|{ uuiTunt, eitlier as to qiiaiititj or tension, is not required. 
A small quantity is sufficient to excite the nerves of tlio blood- 
vessels; and tliere should be just tension enough to insure that 
the current pass through the part to be acted on, and not merely 
round by the skin. It is believed that tliU is a mcdieoJ agent of 
considei'able energy, and capable of yielding results of such im- 
portance as to warrant its fi-eqaeot use, — British Medkai Jowmal. 



HEW FORU3 or QALTANIO BATTERIES. 

At a meeting of the Chemical Society, in February, 1868, Dr. 
.Be La Rue described a smiill voltaic butteiyof lOcells, constructed 
by Dr. U. Miiller and himself, on a new principle. The negative 
element was chloride of silver fused around a central silver wire, 
which served as a conductor; this was bent over and connected 
by means of a small caoutchouc band to a rod of zinc, which, 
need not be amalgamated. The exciting liquid was salt water, 
which iu course of time became chai'ged with chloride of zinc, and 
required to be renewed only when metallic zinc began to be da- 
posited on tlie negative plate. Tea of these little couples, 8 
mches or less in height, wei-e mounted on a wooden frame sap- 
ported and sliding upon glass uprights, so that the battery was 
very easily put in action. Its tension was so great that a cubic 
inch of the mi.ted gases was given off from water in about 30 



Coiiatani Battery. — Boettzer has constructed a galvanic batteiy 
of such constancy that it retains its activity for several j'ears. It is 
admirably adapted to the working of electric clocks, nnging elec- 
tric bells, and the requiiiiments of electro-metallurgy. Each cell 
consists of a cylinder of thick plate zinc, enclosed m a glass jar. 
In the centre of the cylinder is placed a bar of compact coke, and 
the intervening space is packed with a powder coniposed of a 
mixture of equal volumes of pounded sulphate of magnesia and 
common salt, moistened with a saturated solution ofthese two 
substances. The salt mixture is moistened from time to time. — 
Aiiisan. 

NeiB Portable Battery. — A new form of carbon Smee battery, 
adapted for transportation, and for use where an escape of acid 
would be very o^ectionable, is described, with a figure, in the 
" Journal of the Franklin Institute," for February, 1868. A short 
test-tube, or like vessel, contains the dilute sulphuric acid or acid 
sulphate of mercury, which is employed as an exciting fluid, and 
is closed at top by a zinc cover, having a piece of soil rubber 
beneath it to secui'e a tight joint, and held in place by an elastic 
band attached to hooks or lugs, passing under a block in which 
the tube or vessel is set. The elements, zinc and carbon, are sus- 
pended from the cover, the carbon being insulated by a rubber 
washer. The connections between successive cells are made by 
spiral springs of brass wu'e, which are thrust over conical points, 
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attaclied to each element. The elements do not' enter tho liquid 
'when the cell is in an erect position, but action is established by 
inverting the apparatos. A hattery of 95 snch cells operated in 
a most satisfactory manner. In connection with tclegi'apbic 
instruments it produces remarkable effects, and in medical use 
occasions contractions that no Induced current will produce. 

Manganese Battery. — A battel^, composed essentially of perox- 
ide of manganese and a single liquid, chloride of ammonium, haa 
been recently constructed by M. Leclanch^, and, according to 
" Les Mondes," has been already somewhat extensively adopted, 
or, at least, taken on trial by several telegraph companies on the 
Continent. It has been long known that peroside of manganese 
possesses an electiic conductivity similar to that of metals. The 
author uses only the natural crystalline peroxide of the purest 
C|uality. This is broken up and placed in a porous vessel, where 
it suiTOunds a carbon plate, forming the positive pole of the bat- 
tery ; the negative plate outside the porous vessel is simply a thick 
rod of zinc ; the liquid which bathes both plates is a concentrated 
solution of eal-ammoniac. It appears to he a very constant form 
of battery, and exceedingly economical. 

Battery of Iron aad Stdphuric Add. — The cylindrical ^lass ves- 
sel holds a cylinder of wrought or cast iron, within which is placed 
a prism of carbon, and water acidulated with oil of vitriol. Two 
pairs are sufScient for working an ordinary electrical bell. These 
elements ai-e very cheap, and, if the liquid becomes concentrated, 
it may be used in another battery, where the cylinder of iron is 
replaced by one of zinc. 

Battery of Zinc and Ferrous Sulphate. — By introducing a zlno 
plate or cylinder into a concentrated solution of ferrous sulphate 
It will dissolve under disengagement of hydrogen, and hydi'ated 
ferric oxide will bo precipitated; carbon bemgasedaa before with- 
in the zinc. Two of these pairs will last two days for a common 
house-bell. 

Copper atid Zinc. — The bottom of a wide-mouthed bottle is 
covered by a disk of copper, to which is attached a copper wire, 
and which is covered first with dry, powdery carbonate of copper, 
and then with a disk of felt or cloth. The remaining space within 
the bottle is filled with sand, the whole covered by a zino disk 
with another copper wire. The contents are then moistened by a 
BoluUon of muriate of ammonia (20 per cent.) ia water, and the 
flask hermetically closed. On closing the cuiTent, the salt, before 
naaffected, will be decomposed into muriatic acid, which passes 
to the zinc-pole, and rata ammonia, by_ which latter the carbonate 
of copper is rendered soluble ; and by its decomposition this latter 

B reduces a secondary current equal in intensity to a pair of 
laniell's. This instrument, therelore, consumes its material only 
as long as it is in activity, and it has of late been prepared for use 
on several French railroads. 

Bahamo'a Battery. — M. Balsamo has presented to the French 
Academy a battery, both elements of which consist of iron, the 
one bein^ immersed in a solution of chloride of calcium, the other 
in diluted sulphuric acid, — the two solutions being separated by 
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a poFons cell. Tbe iron in the sulphuric acid acted &a the positive 
element, and the other as a negative. A consUint and quite an 
intense current is obtained by this aiTangement,, Another novel 
battery, tenned an " electric buov," is now being experimented 
upon at Cherbourg. It consists of a zinc plat« and a cylinder of 
carbon, attached to a cross-piece of wood, harius sea-water as aa 
exciting liquid. Still (mother variety is that of M. Miergue, of 
Bonfarik, consisting of a cylindrical cell of porous carbon, con- 
toning nitric acid, ajid an exterior cylinder of amalgamated zine 
in a cell full of water. 

New Oatvanie Exciting Liquid. — M. Delaniier, in a communica- 
tion to the Academy of Science, states that the following mixture 
forms an exciting liquid for galvanic batteries of great energy and 
economy, disengaging no deleterious fumes or gas. Dissolve 
20 parts bj weight of proto-aulphate of iron in 36 parts of water. 
Then stir in 7 parts of a solution of sulphuric acid (eqnat parts) ; 
then in the same matmer add 1 pait of diluted oitdo acid (equal 
parts). 

TBANBHISSION OF SOUND. 

From tbe observations of M. Flammarion, as taken in a ba1> 
loon, it appears that sounds produced on the surface of the earth 
are transmitted upward to great heights. The whistle of a loco- 
motive is heard 3.000 metres high ; the noise of a train of cars, 
2,500; the barking of dogs and the report of a musket, 1,800; 
the sounds of a town (including the crowing of the cock and the 
ringing of bells) oiten 1,600; the beating of a drum and the 
tones of an orchestra, 1,400; the rumblingof carriages on a pave- 
ment, 1,200; a loud human voice, and, m a very still night, the 
rushing of a river, 1,000; the croaking of frogs 900; and the 
chirp of the cricket 800 meb'es. This is not true of sounds pro- 
ceeding from above downward; for while he could hear a voice 
speaking 600 metres below, his own voice could not be clearly dia- 
tiaguished more than 100 metres below. On one occasion, when 
the balloon was 900 metres high, was heard a piece of music, ex- 
ecuted very nearly beneath, as distinct and perfect as if only a few ' 
metres distant ; the pails could be clearly distinguished even at a 
he^ht of 1,400 meti-es; this observatioa was repeated 5 times, 
and he noticed the permanence of the intensity of all the tones, 
which were transmitted with the same quickness and repi-oduced 
the music at this height in perfection. The clouds did not oppose 
any obstacle to the transmission of sound. — Compta Meadue, 
My, 1868. 

OP BOUND IN TUBES. 



tion, however, only becoming sensible at a diameter equal to one- 
fourth of the length of the wave of sound or note yielded. Above 
this diameter, and in larger tubes, the velocity remains the same. 
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He finds also thHt the diminution of the velocity of sonnd in tubes 
full of air Increases with tho length of the ware of sound. He 
further has established that fine powder (as the eitreraely light 
powder from diied gelatinous stiica), in the interior of a large 
tube, had no effect on the velocity of transmission, while in tubes 
of small diameter the velocity decreased in propoition to the 
quantity and lightness of the powder. He finds, finally, that the 
velocity of propagation in a tube is not influenced by the intensity 
of the sound, nor by the roughness or amoothnesa of the interior. 



HEW FACTS m ACOrSTlCa. 

M. Regnault, of the Institute of France, has been making use 
of the new sewers of Paris for the purpose of testing, on a large 
scale, some of the questions in acoustics concerning which there 
has been much doubt. By firing a pisiol in tubea and sewers of 
various diametere, he found that the sound was carried to the fol- 
lowing distances: 1,282 yards in a passage.of 4.2 inches diameter; 



4,191 yards ib, a passage of 11.8 inches diameter; 10,494 yarda in 
B of 43 inches diameter. The nature of the materials' 



and the construction of such passages exercise great influence o 
the rapidity with which sound is transmitted. In the large Faria 
sewere, trumpets are used to convey orders to the workmen, and 
it is found that in those passages whose sides are cemented, the 
sound is conveyed to a much longer distance than in others whose 
sides are left as fii'st constructed, with the rough stones only. It 
is one of the primary principles laid down in text-books, that the 
velocity of the vibrations of sonorous bodies in the same medium 
' is the same for all sounds, grave or sharp, strong or feeble, and 
whatever may be their pitch j but the researches of M. Regnault 
would seem to show that this generally received belief is not 
con'ect. He asserts that sounds of difiei'ent pitch are not prop- 
agated with equal rapidity but separate from each other on the 
way. 

Acute sounds, also, travel with less swiftness than grave ones : 
thus, when abarytone sang in very long sewers, and at the en- 
trance of water conduits, Sie key-notes were heard at a distance 
before the harmonics which succeeded it and one another, accord- 
ing to the degree of their altitude. The propao^ation of sound 
consequently disarranges the harmonics of which it is composed; 
tlius an air, embracing a cert^un estent of the gamut, if heard at 
a long distance, would be seriously altered. GHiis decomposition 
in tubes may be on account of the friction caused by the sides of 
the tube or passage-way, and cannot be noticed in the open air. 
The facts propounded 6y M. Regnault will cause the philosophers 
to renew theu' investigations with renewed interest, — Scientijie 
Anterkan, 
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TIBBATIOHB OF 80TTND BENDEBED VISIBLE. 

M. Tiivea baa made the following curious mechanical experi' 
ment: Two steel inniog-forks, brouglit to the same pitch, were 
topped with email mirrors, and placed opposite to each othev in 
2 VBitical planes at right angles. One of them. No. 1, was, 
moreover, surrounded with a strong coil of wire, receiving aa 
electric current from a nitric acid pile composed of 4 elements. 
A fiddlestick being now drawn across each of the tuning-forks, 
the vibrations commeooed, and immediately a perfectly motion- 
less luminous circle was produced in the mirror of No. 3. But no 
sooner was No. 1 magnetized by the admiaaion of the current, 
than the circle became an ellipse, and swayed to and fro, denoting 
the action of a new vibratory motion. As soon as the current 
ceased the figure became u fixed circle again. This experiment 
may serve to investigate the vibratory powers of iron and steel 
according to their composition and'pbysical state. — OaUgnani. 



INSTRUUENT FOB AKALTZINQ SOUNDS. 

An instrument has been exhibited before the Academy of Sci- 
ences, called by its inventor, M. Daguin, an " analyzing comet." 
What we describe as noise is of course made up of an infinite 
number of musical rotes, and these the comet is designed to ana- 
lyze, just as a prism separates a ray of white light into its colored 



mponeuts. In appearance the instrument resembles a trumpet, 
having a nozzle to fit into the ear instead of a mouth-piece, and 
furnished with holes like a clarionet. Provided with one of these 
instruments, the roaring of a cataract or the howling of the win- 
ter's blast uiay be resolved by the listener, skilled in the neces- 
sary fingering, into the eoHest melody, which, of coarse, is heard 
only by himself. 



UtreiCAL TBLEOBAPH. 

Mr. Wm. Boyd, of Cambridge, Mass., has Indented and matured 
a system of telegraphy by sound, which may yet be brought into 
familiar use. The special feature of the sciieme is the adoption 
of the 4 sounds of the common chord of the natural major key (or 
the corresponding notes of any other major key), namely, C, £, 
G, C, or do, mi, sol, do, or 1, 3, 5, 8 ; the last being the mode by 
wiitch they are designated in this alphabet. These 4 sound letters, 
never more than 3 being used at once, admit of a variety of 81 
combinations, representing the letters, points, marks, figures, and 
■word-contractions which compose the alphabet. The letters and 
points most frequently used are represented by the lowest num- 
bers, and consequently the feiwest sounds. I'or instance, the 
letter E is represented by the tone 1 or C ; T, by the tone 3 or G ; 
O is made by the combination 11 or CC ; K requires 8 souoda. 
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and is represented In the alphabet as 153, or in tones by CGE. To 
give a more extended example, we take the word " alphabet," 
which is easily readable by sounds as fuUows : 



X33 18 



Mr. Boyd's system could be readily and profitably used as a 
code of signals, either land or marine ; and is equally adapted for 
chureh-belis, steam or air whistles, or for a key-bugle, or cornet- 
^-piston, or any other far-sounding diatonic instnimeat. 



BUMMABT OF HEW FACTS IK NATURAL PHILOSOPHT. 

Obga^nng ihe Beatemer Converter Flame. — At the Atlas Steel 
Works, Glasgow, a very neat contrivance baa for some time been 
used for enabling the observer to determine the point when the 
combustion of the carbon is completed. A square, thin frame con- 
tains a combination of colored glasses ; for instance, one dark yel- 
low and two blue, or any other colors giving together a very dark 
neutral tint. Looking at the flame through these glasses afibrda 
the double advantage of preserving the eye from unpleasant ef- 
fects of the intense light, and of making all smoke and other dis- 
turbing changes invisible. The flame, when thus viewed, looks 
white so long as the intense brilliancy due to the burning op of 
the carbon continues, but changes to a deep red at the momentall 
the latter baa been consumed. 

Tht Bpeetrum Beeonttrucled. — Prof. Listing, of Gottingen, con- 
siders the solar spectrum as made up of nine colors, in the follow- 
ing order : bi-own, red, orange, yellow, green, blue, indigo, violet, 
and lavender. He has also calculated the number of vibrations 
of each, and has found that their numbers constitute an arithmeti- 
cal progression ; the interval between one color and the next 
always Being 48,524 billions of vibrations per second. The num- 
ber of vibrations constituting the two extreme colors are repre- 
sented by S6i tiitlions for the brown, and SOI trillions for the 
lavender. 

Shadows frrtm Trantparmt Bodies. — By means of the electrio 
light a piece of glass can be made to tjirow a perfectly black 
shadow. This will be the result, provided (he two surfaces through 
which the ray passes are not perfeetiy parallel, the deepness of (Ee 
shadow depending upon the variation. 

Influence of Colored Light on ike DecompoHtion of Carionio JnSy- 
Aide by Plants. — According to Cailletet, the red and yellow rays 
of light are tiie most favorable for this decomposition. Light 
which has passed tiirough a solution of iodine in carbonic disnl- 
phide prevents decomposition altogether. Under the influence of 
gi-een light not only does no decomposition take place, but new 
quantities of carbonic anhydride are formed. A fresh leaf exposed 
to sunlight, under a bell of green glass, exhales nearly as much 
carbonic anhydride as it Would in the dark. — Gomptes Satdu*. 
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Efeei ofArtifieiea Ligl^ oittheOrem Cdor of FianU. — U.'Ex- 
mins, in the *■ Revue Hoiticole," records the following fact: Some 
lilacs were placed for forcing in a heated cellar, partially lighted 
with g»3; those leaves that were eipoaed to the light became 
green, hs if they had been in the open air, while the remainder 
were etiolated. 

Light from Metatiic Carbon*. — M. Crnrfi recently exhibited to 
the French Academy some of hia metallic carbons, or carbons im- 
pregnated with iron, antimony, etc., which were found to give & 
light over one-third more powerful than that obtained from the 
ordinai-y carbon employed for the electric light. 

Annual AjMUtU of the SmCa Heat on the fi'arfA. — Ponillet has 
made observations with a pyrheliometer, from which he estimates 
that the amount of heat annually received by the earth from the sun 
would melt a cniat of ice Burrounding the earth 101 feet thick. 

Internal Stratum of Invariable Temperature. — The heat which 
the earth receives from the sun does' not penetrate more than 
from 60 to 100 feet. At Paris this stratum of invariable tempera- 
ture is found at a depth of 86 feet. 

Power of the SurCt Rays. — A lens has recently been made for 
Mr. Parker, of London, 3 feet in diameter, 3 inches thick in the 
centre, and weighing 212 pounds. In the focus of this powerful 
lens the most refractory metals are almost instantly fused and 
completely dissipated in vapor, while unyielding atony substaneea 
are as readily vitrified. 

JWion of Glass. — Hen- C. Sohing has shown, by the appli- 
cation of the thermo-electric pyrometer, that the temperature of 
a glass furnace in operation is only fi-ona 1,100' C. to 1,2.^0° C. 
Crystal glass becomes completely liquid at 929° C, and is worked 
at 833° C. A Bohemian glass tube softens at 769" C. and becomes 
liquid at 1,052" C. Pure limestone loses its carbonic acid by heat- 
ing for several hours at 617° C. to 675" C. The gas can be driven 
off more rapidly by inci-easing the temperature, 

Nete Fwimda'. — A new pyrometer of English make, designed 
by M. Wood, of the Tees Iron Works, consists of a metallic tube 
connected at one of its extremities lo a pillar of porcelain, and at 
the other with an index on a dial, upon which the degrees of heat 
Itre measured. When used, the insti-ument is held over the aper- 
ture of a blast furnace, and the heated air passing through expands 
the tube longitudinally, and the difference in length as compared 
with the porcelain standard is indicated on the dial. In a recent 
experiment, the temperature was registered from 66° F. to 1,200" F, 
in less than a minute. 

Seat from Friction. — Mr. 'Addy exhibited, at a recent meeting 
of the Massachusetts Institute of Technology, an Iron step which 
had supported a mill-stone weighing 1,200 pounds, and revolving 
from 100 to 120 times per minute. The sliaft was of iron, about 
S inches in diameter, surrounded by a ilng of hardened steel 
three-eighths of an inch thick. After running with the above 
Bpeed for several months, it suddenly broke down, twisted off. On 
examination the steel and iron were found to be on one side firmly 
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weWed together, from the heat generated by frictjon, probably 
from a lack of lubrication. 

Tentpa-aluTe of Regdation. — Prof, Edward Hongerford, of Bur- 
liogtoa, Vermont, at the 1868 meeting of the Amencan Associa- 
tion, gave an account of some experiments on snow and ice at a 
temperature of below 32" F. The main point was to show that it 
U not aecesaan' for the reunion of broken ice and snow into a 
compact mass that any portion of the mass should attain a tem- 
perature above the freezing-point. He thought, from his experi- 
ments, that the theory of Professors Tyndall and Forbes of regela- 
tion is not correct, and is not necessary to explain thS movement 
of glaciers. He thought, also, that tbe snow at the summits of 
mountains might be converted by pressure into glacier ioe at tem- 
peratures far below the freezing-point of water. 

Effeti of Surface on Badiation. — The following experiment was 
made recently, by Mr. Balfour Stewart, at the Boyal Institution. 
A cannon-ball with chalk-marks upon it, and a tile with a white 
and black pattern, were heated to redness and viewed in a darkened 
room. It was found that ihe black parts of both objects emitted 
more light than the whiM ones. 

I^ee» vs. Evaporation. — Trees should not be cut away from the 
borders of ponds, as they protect the water from evaporation. In 
the summer of 1864 a calculation was made, which showed that 
in 40 days tbe evaporation of an unprotected pond, containing 
about 14,000 gallons of water, was 9,000 gallons ; as much, in 
fact, aa would have supplied a flock of SCO sheep for the time. 

Beat Oeaerated hy Iffa^pielisiit. — If a magne^ its poles pointed 
upward, be made to I'evolvo rapidly in a vertical axis below a 
email copper plate, on which is placed a glass flask, the tempera- 
ture in the flask is sensibly increased; it is believed, that in a 
copper vessel containing water sufficient heat may bo generated 
by Uie rapid rotation of the magnet to make the water boll. 

fti ike Electric Conductivity of Platinum, at affected by the Proeest 
cf Maaufadure. — Mr. C. W. Siemens gave in a paper before the 
British Association, in 1868,. the results of experiments which hac 
been made in fusing and condensing platinum, from which it ap 
peared that platinum, which had been obtained by fusion, difiered 
fi'om platinum which had been obtained by condensation ; that 
between platinnm at 80° and platinum at 100°, the variation 
was in the one case 26 per cent., and in the other, 28 per cent., 
and that in dealing with platinum it was necessary to discriminate 
Teij carefully between condensed and fused. 

Perforation of Olaa* by the Electric Spark. —Mr. E. S. Ritchie 
exhibited before the Massachusetts Institute of Technology, an 
Inch cube of clear glass, which had been perforated by the Rhum- 
korff electric spark, which he has succeeded in obtainino; of a 
length of 14 inches. He can perforate in this way glass 1| 
Inches thick, but the apparatus most be aiTanged in a peculiar 
manner, or the spark will go over instead of through the glass. 
The spark will not go through twice in the same place, but make 
a new passage each time. 

EUctricai Experiment. — M. Becquerel, in making some re- 
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eearohea Into the subject of the dialysis of the electrical cnrrentc, 
lately found that Id passing dischsirgua f rom an induction coil, be- 
tween the upper suiface of a saline solution, contained in a glass 
tube, and the extremity of a plaHnnm wii-e fixed at a shoit distunee, 
the spark was surrounded with a cloud, colored according to the 
flort of salt used in tlie experiment. 

Eleetricily of Steam. — In investigating the electricity of steam, 
Faraday found that dry st«am gave no excitement, and that the 
■electricitv resulted from the friction of the resides of watet 
against tlio sides of the orifice. 

ColUetion*qf Eleetricily from the Air. — An English gentleman, 
tj means of a mile of insulated wire, sustained on poles 100 feet 
high above the tall trees of his park, has collected, daring a heavy 
fog, enough free electricity from the atmosphere to charge and 
discharge a battery of 50 jars and 73 square feet of coated surface. 

Magnetic Disturbance during Volcanic Eru^tiora. — Professor Pal- 
inieri, of Naples, who is engaged in making observations on all 
phenomena connected with toe last fire outbreak of Mt. Vesuvius, 
states that he has never seen the magnetic needle bo frequently 
or seriously disturbed as it is at present, and the seismometer re- 
cords at least 10 distinct earthquake shocks daily. 

Study of Longitude by Tdegrapk. — The actual difference of lon- 
gitude between Washington and Havana, as demonstrated by 
recent communication for the purpose, over the cable, is 5**, 21' 
and 8 2-10''. The time occupied in the passage of electricity 
between the two cities is thiity-five one-hundredth 3 of a second. 

Tungsten Sleet MagneU. — In a recent lecture, Mr. C. W. Sie- 
mens spoke of the remarkable effect of tungsten upon steel, la 
increasing its power of retaining magnetism when hardened. A 
horse-shoe magnet of ordinary steel, weighing 2 pounds, is con- 
sidered of good quality when it bears 7 times it own weight. 
The famous Haarlem magnet supports 13 times its own weight. 
But Mr. Siemens has succeeded in producing a similar horse-shoe 
magnet, of tungsten steel, which will caiTy 20 Umea ilsown weight, 
suspended from ita armature. 

Factt in Telegraphy. — In France, the greatest distance over 
which a t(!legi-aphic message can be transmitted is about 600 
miles ; in Prussia, about 500 ; in Belgium, about 160 ; in Switaer- 
land, about 200 miles. Xhtf charge for a message of 20 words, 
over the greatest distance, in France, is Is. 8d. ; in Prussia, Is. 
6d. ; in Belgium and in Switzerland, 5d. In Great Britain, 2s. is 
charged for the transmission of a message over ^00 or 600 miles, 
and Is. 6d. for any message sent 160 or 200 miles. 

Expansion of Petroleum. — According to M. Deville ("Coniptes 
Rendus^') petroleum increases in bulk by one-hundredth of its 
volume for every 10* C. of heat. A due allowance for this ex- 
pansion is necessary in storing petroleum for fuel, or the casks 
may be burst and destructive explosions ensue. 

Strength of the Wind. — In obsei-vatories generally anemomo- 
tere are made to register a force of 45 lbs. to the square foot, 86 
lbs. being set down in the charts as a " violent hurricane." In ths 
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new Liverpool observatory, after the experience of the great 
storm of December, 1863, the anemometer sheet was made to 
register GO lbs., which was supposed to be ample for any gale in 
that latitude. On February 1, 1868, after two days of a north- 
westerly storm, the registering pencil went far beyond this limit, 
and it is estiiaated up to 70 or 80 lbs. to the square foot, — a pres- 
sure probably rarely exceeded by the gales of the West Indies, 
The barometer stood at 29" at the time. 

Tides at Hdl Gate. — At the last meeting of the National Acad- 
emy of Sciences, Mr. Henry Mitchell presented a p^iper on the 
tides of Hell Gate. It ia new, and deeply interesting to New 
York merchants. It goes to siiffw that the two tides entering by 
Sandy Hook and Hell Gate form there a. tide neither the sum nor 
more than the sum of the two, but of an intermediate depth. If 
the tides mot there at the fuU it would be different, but one is 1 
hours behind the other, ^id 65 p^r cent, of the whole tide is the 
result. Looking at the increase of Sandy Hook, it is clear tbat 
Hell Gate acte as maid-of-all-work to the harbor and sweeps its 
floors clean. In fact, the tidal circulation of Hell Gat« is the life- 
blood of the harbor and saves it from deatnictioa. 

16" 



^.yCoOglC 



CHEMISTRY. 



OROAKIC QBEUtSTBT. 



At the 1863 meeting of the British AasocintioD, Mr. Alfred B. 
CattOD rend » paper oa organio chemistry, which commenced by 
giving a bviyf retumi of the results descnbed ia the reports pre- 
sented bv him to the Association at tlie NuttinghAm meeting in 
1866. and at the Dundee meeting Inst year, and of the objections 
which luid been raised as to those resDlts and the manner in wliich 
they iiad been obviated. 

In consequence of these objections, and the admitted difflonlty 
of the research, And in consequence of the liability to error therein, 
it was considered desirable that the research should be commenced 
dt noDO, and that Dr. Anderson, Professor of Chemistry in the 
University of Glasgow, be invited to aid the author with his ad- 
vice and assistance ; and the results presented in this report liad 
received his approval. 

Taking into consideration the nature of the objections which 
had been made, it was considered to be of the sreatost importance 
at the outset to try to obtain the products proauced synthetically 
in the reaction in quantities which formed a much higher percent- 
age of the quantities of substances employed in the reaction. To 
this problem his past efforts have been directed, and they liave 
been completely successful. Instead of only obtaining, as previ- 
ously, 7 grammes of organic sodium salta formed synthetjcally 
from 100 grammes sodium, he has obtained 25 tiroes that amount, 
or from 100 grammes sodium he has now succeeded in obtaining 
175 grammes of sodium saits of acids formed synthetically. 

He gave in detail an account of the results of a large series of 
experiments, which it would be impossible to render intelligible 
nnless given at length, for which we have not space. Ho found 
that a larger amount of products was obtained by keeping a 
stream of carbonic acid constantly passing through the apparatus. 

His conclusions were : — 

1. That where a current of dry carbonic acid is kept con- 
stantly passing through absolute alcohol, which is in contact with 
sodium amalgam containing about 2 per cent, of sodium for every 
160 grammesof sodium usea in the i-eaction, at least 175 grammes 
of sodium salts foi-med syntbeticallv are produced, about 36 
grammes of which are the sodium salts of volatile acids, and tJia 
remaining 140 grammes are the sodium salts of fixed acids. 

2. That the volatile acids do not consist entirely of formic 
acid, but contain at least one acid of higher mol^uUr weight. 
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8. Thftt the Used acids are principally aciila having a greater 
atomieitj tlian basicity, and tliey were originally produced aa 
sodiani aalta. Id which both the basic and typical hydrogen of tlie 
acid are replaced by eodium. 



THE ARTIFICIAL FOBHATION OF 

Mr. C, Greyille Williams made a communication to the Royal 
Institudon, which is published in their " Proceedings" for May, 
1868, on the alxive Gubiect. After defining and illustrating the 
two great engines of chemical research, analysis and synthesis, 
be proceeded to show that all attempts hitherto made to separate 
chemistry into two distinct branches, organio and inorganic, had 
failed, and to argue that chemistry was "one and in ai visible." 
The grand problem, which con^sted in taking the chemical ele- 
ments themselves, and building them up gra&iijii into the proxi- 
mate principles existing in the tissues of plants and animals, until 
lately appeared almost hopeless. This apparent ditSeuIty waa 
ahown to arise from the mistake of supposing the proximate prin- 
ciples of animals and vegetables to result from an occult power 
vaguely termed the " vita! force." He maintained that whenever 
the proper reagents were made to act upon each other under the 
proper conditions, the same substances were produced which at 
one time were supposed to require the aid of vitality for their 
fonnatioB. 

He then proceeded to enumerate some of the principal instances 
where substances originally derived from animals or vegetables 
had l»een formed synthetically. Wiihler'a syn thesis of urea was 
ehown to be one of the eariiest in point of oate, and his method 
was described, and also Kolbe'a new process by the mere heatino; 
of ammoniao carbonate to a point just below that at which urea is 
decomposed. Other steps in the history of synthesis were shown 
to be: the oonverslon of carbonic disulphide into carbonic tetra- 
chloride or perchlorinated marsh gas, the former being a purely 
inorganic body; the production of acetic acid from carboniu tS- 
suiphide, or one of the most marked of the so-called organic aeids 
from purely inorganic materials; the synthesis of OKalic acid by 
the direct union of carbonic anliydride with sodium, as accom- 
plished by Dr. Drecheel. Ae oxalic acid, by mere distillation, 
yields formic acid, the synthesis of the fii'st leads directly to a new 
synthesis of the second. 

He then showed how complex bodies, hitherto obtained from 
animal and vegetable sources, can be built up from elemental 
carbon and hydrogen. If carbon can only be made to combine 
directly with hydrogen, no matter bow simple the resulting com- 
pound may be, it becomes possible to effect the synthesis of a vast 
number of the most characteristic substances found in animals 
and vegetables, Tliis result has been accomplished through the 
agency of acetylene, a most remiarkable hydrocarbon first noticed 
by Edmund Davy in 1S36. 

He sbowed bow itce^le«a om b^ {ormed fropi inorganic mate" 
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rials by Berthelot's proceas, in which a atream of hydrogen ia 
passed through a globe in which the voltaic arc (from 70 or 80 
cells of a Grore'8 battery) is produced between carbon points. ^ 
this tremendous temperature the carbon unites directly with the 
hydrogen. Much larger quantities may be formed by the decom- 
position by the induction spark of carbonio tetrachloride in pres- 
ence of hydrogen. But the simplest way ia by drawing ^ 
through the flame of a common glass spirit-lamp, by means of an 
aspirator. 

Simple as is its formnla, almost all the animal and vegetable 
substances which have been formed by pure synthesis may be 
obtained from it. In this way may be formed olefiant gas, 
alcohol, succinic acid, — the last due to the researches of Maswelt 
Simpson. That the synthesis of succinic acid is a direct step to 
that of tartaric acid la Known from the researches of Perkin and 
Duppa. Tlie synthesis of the organic alkaloids can also be ef- 
fected from inorganic materials. 

One of the most interesting cases of synthesis recently accom- 
plished is that in which Mr. W. H. Perkin succeeded in producing 
artificially the odoriferous principle of new hay and the tiinquin 
bean. Until iatelv nothing was known about coumartn, except 
that it was a colorless crystalline body, having the formuJa 
Cg Hi Oj. Artificial coumarin was obtained from the hydride of 
salicyl, having all the fragrance and beauty of that obtained 
from the tflnquin be&a. 

From these instances he maintained that there was no natural 
barrier between organic and inorganic chemistry. Starting from 
inorganic matter, he had ascended step by step to some of the 
most complicated bodies secreted by animals and vegetables. 
What could be more distinctly inorganic than nitrogen, carbon, 
and oxygen P What more distinctly an animal secretion than 
ureaP What more complete!}; inorganic than acetyloneP What 
more distinctly vegetable in origin than coumarin P 

Chemists have, then, so far, 3one what a very few years ago 
would have been regarded as possible only by aid of the vital 
force. The bonds which unite organic substances with organized 
beings " are so close, that we cannot imagine life without matter, 
and it is equally difficult to conceive the assumption of vitality 6y 
matter; but we must never cease to look anxiously for the solu- 
tion of tiie problem. The impossible is a horizon which recedes 
as we advance, and the terra incognita of h>day will to-morrow 
be boldly mapped upon every echool-boy'a chart!" — Amerioem 
Journal y Science, ihvtmber, 1868. 



KBDUCIIOK OP CAKBOHIO ACID TO OXALIO ACID. 



e of pure sodium and dry sand ia heated in a flask to 
about 550° C, over which a stream of dry carbonic acid ia 
rapidly passed. After » few hours the metal becomes red and 
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nltimatelj black. To avoid the redaction of the carbon, the heat 
should bs moderated in the latter part of the operation, and the 
whole slowly cooled. Left in the air to oxidize, and then ex- 
hausted with water, about one-teoth of the masa is found to be 
oxalate of soda. In the same way oxalate of potassa may be 
obtained from an amalgam containing 3 per cent, of potassium. 



CHEMICAL 

Sir Benj. C. Brodie, Professor of Chemistry in the TTniversity of 
Oxford, in a lecture " On the Mode of Representation afforded by 
Chemical Calculus as contrasted with the Atomic Theory," assumes 
as his unit that poitioo of ponderable matter which at the melting- 
point of ice, and at a pressure of 760 millimetres of mercurr, oc- 
cupies a space of 1,000 cnbio centimetres. To denote units of 
chemical substances, he uses Greek letters as symbols, and in such 
a manner as to indicate that nitrogen, phosphoi'us, chlorine, bro- 
mine, iodine, and severa] other so-ealled elemeatary substances, 
are compounds containing hydrogen, in combination with unknown 
elements. It is clamed that this system shows there are three, 
and perhaps four, fundamentally distinct classes of elemental 
bodies. The first may be represented by hydrogen and mercury: 
the second by oxygen and sulphur; the third b^ nitrogen and 
chlorine. The only novelty in this clivssiScation is the grouping 
together of elements of widely differinw " atomicity." What ait 
vantages may be gained by assuming that substances not yet de- 
composed are compounds, and using symbols of volumetric units 
as a more mathemetical form of expression, the author has not yet 
satisfactorily shown, 



CHEBnCAI. KATtmE OF CAST mOK. 

A "Report on the Chemical Nature of Cast Iron," by Dr. A. 
Matthiessen, read before the British Association in 1868, was im- 
portant, inasmuch as it stated that although he and Dr. Prug had 
made seventy experiments iu the pixiduction of pure metallic iron 
from its vanous compoDnds, theyliad not succeeded in obtaining 
any iron perfectly free from sulphur. Ha hoped, however, by 
continuing his researches, to obtain a perfectly pure sample of 
metallic iron. 

In the course of the discnsaion which followed, Mr. Sutton sug- 
gested that probably the presence of sulphur in iron was only 
another instance of the persistence of that element in the atmos- 



phere, as shown by the experiments of Mr. W. F. Barrett, who 
first devised the method of detecting the presence of sulphur upon 
the surfaces of bodies exposed to the air, by projecting upon them 
a flame of hydrogen, a magnificent blue flame resulting there- 
from. 
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SFFLOSKSCEKCE AND HTDBATION. 

According to M. Debray, a hydrated salt has for each tempera- 
tare a tension of dissociation which is measured by the elastic force 
of the aqueous vapor which it emits at this temperature. There- 
fore, a salt effloresees when the tension of its watery vapor is 
r later tbau that of the aqueous vapor existing in the atmosphere. 
dry salt Iiecomea hjdrated when the tension of the aqueous 
vapor contained in the atmosphere is greater than that whicii the 
salt emits at the same temperature. Hydrous salts which do not 
efQorescB owe this property to the fact that the tension of the 
aqueous vapor emitted by them at ordinary temperatures ia al- 
ways iuferior to that commonly possessed by the watery vapor of 
the atmosphere j they effloresce when placed in an atmosphere 
where the elastic force of the aqueous vapor contained in the ^ 
la lesa than tbat wliich they emit. — CompUa Bendiu. 



TES HOKOCABBOK BEBIES OF COXPOnHDS. 

The modern chemist is able to separate organic carbon com- 
pounds into divisions which greatly simplify his science, — always 
recognizing as preliminary tacts : first, that every body of the or* 
ganic type ia built upon the element carbon ; and second, that this 
element possesses the property of combining with itself, by which 
property it is enabled b^ the combinations it makes with other 
elements, to produce distinct series of compounds, which are 
classified, in accordance with this rule, into monocarbons, diear- 
bons, and so on. 
In illustration maybe given the names of the first five series: — 
The Methyl series: in this the carbon stand aa 1— G. 
The Ethyl series: " •' " 2— CV 

The Propyl series : " " " S — Cj. 

The Butyl series: " '■ *' i^-Cv 

The Amyl series : " " " 6— Cj- 

and so on up to the Melisyl series, where the carbon stands Cm- 

Every one of these groups, as well as the higher ones, possesses 
an analogous comjiound called an alcohol. We have methylio 
alcohol, wood spint or naphtha; ethylic aicobol, ordinary alco- 
hol; propylic and butylic alcohols; and amylic alcohol, fusel oil 
or potato spirit. The difference of the carbon may be shown by 
burning them in spirit lamps : the methylic lamp burns with little 
light and no smoke, not blackening a white plate ; the etliylio 
lamp yields a faint trace of darkness of unconsumed carbon ; the 
propylic and butylic Limps have cloudier flames and yield much 
deposit; while the amylio lamp burns dull and heavy, its light 
peering through smoke, and yielding enough unconsumed carbon 
to cover the plate iu a few seconds. 

In combining with other elementary bodies to produce the 
groups of the monocarbon series, the carbon forms fii'st a union 
with hydrogen, producing a new and basic substance called a radi- 
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cal. When the carbon in tiiis series comblneB with 3 atoms of 
hydrogen, it produces the radical methyl CHs, from which varioUB 
compounds may be made, as follows; — 

Hydride of methyl (marsh gas), CHaH. 

Chloride of " CH,C1. 

Iodide of " CH»I. 

Bromide of " CH»Br. 

rinorido of " CHsFl. 

Cyanide of " CHjCN. 

Nitrite of " CH»NOi. 

Methy] alcohol, *^^ I 0. 

In these the radical remains always the same, and these com- 
ponnda are, in fact, salts of the radical. 

To come to the particular subject of this article, — if we take 
the hydride of methyl, or marsh gas, in which the carbon molecule 
is said to be saturated with hydrogen, and subject it to the action 
of chlorine, the chlorine can be made to replace the hydrogen, as 
follows r If 1 part of the hydrogen be replaced by chlorine, wa 
have chloride of methyl, CllgCl ; if 2 parts of the hydrogen be 
replaced by chlorine, we have a new radical, methylene CII', 
combined with 2 of chlorine, forming the bichloride of methylene, 
the subject of this article. If 3 paits of hydrogen bo replaced by 
chlorine we have the radical formyle CH with 3 of chlorine, form- 
ing the terchloride of formyle, or chloroform, CHClj' If the whole 
of the hydrogen be replaced by chlorine, expunging altogether 
the radicals of carbon with hydrogen, the resultant compound is 
the tetrachloride of carbon CC'i. 

All these compounds possess the power of produraug aufesthesia 
when inhaled as vapors oy men and animals. This was well knowa 
of the last two. This knowledge in regard to the first two we owe 
to Dr. B. W. Bioh&rdaoa.— Medical Times and Oaxette, ifov., 1867. 



OH FERKBNTATIOIT. 

At a meeting of the Bavarian Academy, in May, 1868, Liebig 
delivered a lecture on fermentation, in which, after alluding to 
certain alleged errors of Pasteur on this subject, and to the well- 
known fact that fresh pure beer-yeaat left to lUelf, in the presence 
of water, disengages carbonic acid and produces alcohol, he states 
that he had founiTthat the power of yeast to excite fermentation 
is retained as long as this process is going on ; at its close putre- 
faction sets in. He regards this process as a vital act in the inte- 
rior of the cell, and as the immediate cause of the action of 
yeast in the fermentation. When a solution of sugar comes into 
contact with the yeast cell, the inner decomposition of the latter ' 
is retarded, and the molecules of sugar in contact with the cell are 
decomposed. One hundred parts, by weight, of yeast left to 
themselves, famished 9.13 per cent, of alcohol.. Pasteur has 
assumed that this alcohol is produced from the cellulose of the 
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jeaat, which h&d changed itself into mg^r. If this were trae, 
the cellulose ouglit to disappear ; it reniaina behind, however, 
unaltered. During the formation of alcohol no trace of ammonia 
is generated. As some of the most remarkable products of this 
vital process, Liebig mentioned leuoine and tyrosme, and a nitror 
genoiu Bubatance coataiaiDg sulphur. — ChemietU Netoa, ' 



CHEWCAI. AKAI.rSI8 OF SAKDSTOlTBa. 

Dr. Fhipson has examined specimens of sandstones of different 
geological formations, to asceitain if it bo possible to determine 
Uie particular strata to which a sandstone belongs by the nature 
and jjroportions of the substances which it yields to boiling hjdi-o- 
chloric acid. His analyses appear to show that: I. Tertiary 
sandstones yield to the acid, principally lime and peroxide of 
iron. 2. New red sandstones will yield peroxide of iron, lime, 
and magnesia, aud'the latter will be found almost invariably in 
the proportions necessary to constitute dolomite, 3. The sand- 
Stones of the coal measures give a notable amount of protoxide 
of iron and some manganese, as well as lime and magnesia. 4. 
The old red sandstones give peroxide of iron, lime, and magnesia, 
but the lime is in excess, and not in the proportion to form dolo- 
mite. 6. In the older sandstones, talc or silicate of magnesia 
appears, with or without the ingredients above named. — C&micai 



FBEFAB&TTON' OF OXTQEN FBOU TH£ AJB. 

t/L, Bonssingault, in 1852, found that, on passing a current of air 
over baryta heated to dull redness, oxygen was subti-acted from 
the air, and biniixide of barium formed ; and that, upon then 
raising the heat to bright redness, tlie oxygen was set free so easily 
that it might be first absorbed and then evolved ad infinitum. 
M. Gundolo has recently made some improvements in the details 
of the process, which permit the preparation of oxygen in this 
way on a manufacturing scale. He substitutes wrought or cast 
iron tubes for porcelain ones, coated internally with magnesia, 
and externally with asbestos, so as to diminish the porosity of the 
tube and the consumption of fuel. The tubes are arranged in a 
brick furnace, with dampers, by which dull or bright redness may 
be obtained at will. To the baryta a mixture of lime, aiao;nesia, 
and a small quantity of manganate of potash is added ; this pre- 
vents fritting of the material. M. Gondolo says that he has made 
132 alternate operations, and that the atmospheric oxy^n and 
nitrogen are easily separated upon an industnal scale. The ap- 
paratus has been at work 6 months, and fulfilled its purpose com- 
pletely. — Quart. Joum. of Science, July, 1868. 
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QBEEH EOTTEH WOOD. 

Mr. Sorby commnnicates the following to the " Quarterly Jour- 
nal of SdeDce " for July, 1868, in relatioa to the color of green 
totteu wood, and whether it has any relation to the phycoeyan of 
Ckihn. " J hare einmined it carefully, and find it ia quite diatinct 
from that or any other coloring matter with which I um acquaint- 
ed. The chief constituent is a green-blue color, insoluble in 
water, and only sparingly soluble in alcohol or benzole, and not 
fluorescent; whereas, phycoeyan ia soluble in water, and very 
fluorescent. The spectra are also quite diffefent. It gives merely 
1 absorption band very near the extreme red ; whilst phycoeyan 
gives 2, both much fai-ther from the red end. In its general 
characters it is related to chlorophyll, but is quite distinct ii'ora it. 
The wood also contains 2 yellow colors, which make it more 

reen ; and also a substance of a claret color, which seems to make 
somewhat dull. This claret color is insoluble in water, but 
much more soluble in alcohol than the green-blue, and is quite 
different from any other substance which nas come under my no- 
tice. On the whole, both these colors are very interesting, since 
they belong to classes of coloring matters which are so rare that 
I only know one or two other examples out of some hnndieds 
which I have exanoined and classified," 



BABDNESa OF AHCIEHT HOBTABS. 

Mr. Spiller communicated a paper on this subject to the British 
Association, in 1868, of which (be following are the conclusions, 
from the chemical examination of the ancient mortars from Burgh, 
Pevensey, and other Roman castra : that the lime and carbonic acict 
are invariably united in monatomic proportions, as in the original 
limestone rock ; and that there is no evidence of the hydrate of 
lime having at any time exerted a power of corroding the surfaces 
of sand, flint, pebbles, or even of burned clay, with which it must 
have been in contact for long periods. Further, that the water 
originally combined with the lime has been entirely eliminated 
during this process of reearbonation ; and, this stage passed, the 
amorphous carbonate of lime seems to have been gi'adually trans- 
formed by the joint agenoy of water and carbonic acid into more 
or less perfectly cryst»[lized deposits or concretions, by virtue of 
which its bindinjf properties must have been very considerably 
augmented. Messrs. Abel and Bloxam assign, as one of the 
causes of tho hardening of mortars, the formation and subsequent 
crystaUization of the carbonate of lime. 



of pure sodium and diy sand was heated in a flask 
boiling-point of mercury, and a rapid stream of dry cac- 
17 
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bontc ncid pftased. After a few hours, the silvery aspect of the 
inet-il chnnged to & red inaas, and ultimately became nearly black. 
Tuwaril the end the heat ahould be moderated to avoid reduction 
t*> carbon, and the whole slowly cooled. Left in the air for the 
Bodiutu to osidiEti and then exhaueted with water, it furnished a 
solution containing oxalate of sodium. From 10 parts of sodium 
1 part of calcic oxalate was obtained. Potassiuni amalgam con- 
taining 2 per cent, of the alkali metal acta in die same way. 



OLASB ¥0R CHEHIOAI. PDRPOSBS. 

Prof. J. S. StHS, wishing to ascertain what should be the compi>- 
■ition of glass at the same time unaffected by acids and safficientlT 
fusible to be easily manipulated, instituted some experiments, witfa 
the result that a glass having for bases sodium and calcium, if it 
contains a sufficient excess of silica, resists acids almost as well 
as refractory Bohemian glass, having for bases potassium and 
calcium. It being known that a mixture of equal molecular 
weights of the cail>onates of sodium and potassium is much more 
fusible than the most fusible of cither carbonate bj itself, he en- 
deavored to replace, in the composition of refractory glass unat- 
tached by acids, a portion of the potassium by an equivalent 
quantity of sodium. A veiy refractory glass bemg obtained by 
about, 

Silioa, TS.Da 

Oiids of Potanlnm, 15.00 

Oxide of Caloiom, lO.OO 

100.00 
he replaced in snch a glass half of the potassium bj its equivalent 
of sodium, thus: — 

SlUaa - 17.00 

Oxide «f FolauiiUD, T.TO 

OiidB of Snjiuoi, 6.00 

Oilde of Calolm;, lO.SO 

100.00 

In this glass the bases are in the proportion of 1 atom of cal- 
cium (Ca"=40) to 1 atom of potassium and 1 atom of so- 
dium. The glass made according to this tamiula had a yellowish 
reflection, was excessively hard, but little elasi«;, and as free from 
bydrometric properties as the best refractory ^hias of Bohemia. 
— Chtmieal Nobs, Jan., 1866. 



OZOHE AHD AUTOZONE. 

An experiment of Schonbein, illustrating the simultaneous 

formation of ozone and antozone, is as follows ; Into a flask of 
£00 G. c. capacity, and 3 or 4 centimetres in diameter across the 
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neck, a little ether is poured, — just enough to cover the bottom,— 

and a spiral of red-hot platinnm is plunged into the vnpoi-s. It is 
necessary to avoid heating the flask too strongly. The ptntinum 
glows until all the ether has been destroyed. The experiment is 
repeated two or three times, and now Uie question is to demon- 
strate that both ozone and antozone are formed in this slow oxida- 
tion of the ether. The first is easily showa to be present by the 
iodide of potassium and starch paper. To show the presence of 
antozone, the flask is rinsed with a small quantity of ether, which 
will then be sufficiently charged with peroxide of hydrogen to give 
clearly theperchromio acid reaction. Some Gioltition of bichroniato 
of potash IS placed in a test-tube, and a drop of sulphuric acid 
added, the ether with which the flask has been rinsed is then 
poured in, when the ethereal layer becomes colored a beautiful 
violet-bluo. The conclusion is that, during the formation of ozone, 
antozone is also fonned, — this, in the presence of water, being 
converted into peroxide of hydrogen. — Giemical Neuja, Jan., 
1868. 

M. Houzeau has classed the'conditions in which oxygen exists 
in the aloiospbore under three Idnds : first, inactive oxy^n, which 
produces not the slightest perceptible action upon moist loduretted 
paper; secondly, oxygen directly active, which immediately im- 
parts a bluish tint to the above paper, developing at the same 
time a peculiar and characteristic odor; thirdly, oxygen indirectly 
active, possessing no perceptible odor and requinng the aid of 
another body to affect the test-paper. The invigorating nature 
of country air is presumed to be duo to the presence of the second 
of these modifications of oxygen, which may be regarded as iden- 
tical with the substance ozone. It cannot bo caused by the first 
description of gas, since inactive oxygen does not afiecl iodine or 
its preparation ; nor to the third class, since oxygen, indirectly ac- 
tive, requires the aid of an acid to affect the test-paper. But the 
air of the country, although it imparts a bluish tint to slightly 
ioduretted litmus paper after the lapse of a short time, does not 
redden the most sensitive litmus, even after it has been submitted 
to its action for many hours. It affects its complete discoloration, 
but does not redden it. Having demonstrated that the first and 
third of the presumed modifications of tiie gas oxygen do not be- 
stow upon country air its peculiar properfies, it is but natural, 
and moreover reasonable, to attribute them to tbo presence of the 
second, or ozone proper. Granting this assumption, it is manifest 
that the odoc which invariably betrays the existence of ozone 
^ould also be present in the air, and unquestionably so it is. 
Whenever pure air is respired in the mass, it has not only a dis- 
tinct smell, but also a distinct color. It would be in vain to seek 
for this air in the crowded streets of a metropolis, but in the open 
country the luu^ can appreciate the vital energy they inhale. 

In support of his theory, M. Qouzeau carried out an experiment, 
which is at once curious, interesting, and conclusive. Being well 
aware of the property that flannel and other stufi's possess of con- 
densing in their pores diluted ozone or«xygeu, he caused two linen 
cushions to be prepared of precisely the same material and size. 



^.iGoo^lc 



E 



196 AHMUAL or SCIRKTIFIC DI8C0TBBT. 

Mid pificed one tn the open air, and the other in a room badlj 
ventilnted and w«n filled with company. After the expiration of 
A certain time, he bad them both brought to him, and ascertained 
that the first emitted a distinct odor similar to that of oaone, while 
the second was completely inodoioua. Fresh air in its normal state 
. ia endowed with decided powera of decoloration. Litmus and 
turmeric paper, exposed to its inQuence and sheltered from the 
-effeets of ram, dew, and sunlight, are blanched in a short time, 
demon strati ng that ozone acts energetically as a decolorizina; 
agent. It has long been known as a powei'fnl disinfectant, and, 
could moans he devised for procuring it in a free state, it would 
be of the greatest advantage in purifying vitiated atmospheres. — 
Compta Rendia. March, 1868. 

Dr. Thomas Andrews made the fallowing communication to the 
Soyal Society : — 

" It was assumed for many years, chiefly on the authority of 
8ch5nbein, that the body is the atmosphere which colors iodide of 

' .ssium paper is identical with ozone; but this identity has of 
been called in question, and, aS the subject is one of coosider- 
aoie impoitance, I submitted it lately' to a careful investigation, 
ibe results of wliich I beg to lay briefly before the society. The 
only property of ozone, hitherto recowTiized as belonging to the 
body in the atmosphere, is that of setting free the iodine in iodide 
of potassium ; but as otiier substances, such as nitric acid and 
chlorine, which may possibly exist in the atmosphere, have the 
same property, do certain conclusiou can be drawn from this fact 

" One of the most striking properties of ozone is its power of 
oxidizing mercury, and few experiments are more striking than 
that of allowing some bubbles of electrolytic oxygen to play over 
the surface of 1 or 2 pounds of mercury. The metal instantly loses 
its lustre, its mobihty, and its convexity of surface, and, when 
moved iibout, it adheres in thin miri*or-Iike films to the sides of the 
containing glass vessel. The body in the atmosphere acta in the 
same way upon pure mercury ; but from the very minute quantity 
of it which is at any time present, the experiment requires some 
care in order that the effect may be observed. On passing a 
stream of atmospheric air, which gave the usual reaction with test- 
paper, for some bours over the surface of mercury in a U-tube, the 
metal was distinctly oxidized at tbe eud at which the air first came 
into contact with it. 

" This experiment, however, cannot be considered conclnsive, 
as mercuiy will tarnish and lose its mobilfty under the influence 
of many bodies besides ozone. 

"It Is well known that all ozone reactions disappear when ozone 
is passed through a tube containing pellets of di-y peroxide of 
manganese, or other body of the same class. The same thing 
occurs with the substance supposed to he ozone in the atmosphere. 
About 80 litres of atmospheric air were drawn, at a uniform rate, 
through a tube containing peroxide of manganese, and afterward 
made to play upon very delicate test-paper. Not the slightest 
coloration occurred, although the same paper was distinctly 

UigiVK^yCoO^IC 



CHBHI8TBT. 197 

ftfFected when 10 litres of the same air, without the interposition 

of tlie manganese tube, were passed over it. 

"But the action of heat furnishes the most unequivocal proof of 
the identity of the body in the atmosphere with ozone. In a former 
communication ('Philosophical Ti-ansactions ' for 1856, p. 12), I 
showeil thatozone, whether obtained by electrolysis or by the action. 
of the electrical brush upon oxygen, is quickly destroyetl at the tem- 
perature of 237° C. An apparatus was fitted up, by means of which 
a stream of atmospheric air could be heated to 260* C. in a glob- 
ular glass vessel of the capacity of 6 litres. On leaving this ves- 
sel, the air was passed througii a U-tube, 1 metre in length, whose 
sides were moistened internally with water, while the tube itself 
was cooled by being immersed in a vessel of cold water. Oa 
passing atmospheric air in a favorable state through this apvt^ 
ratus, at the rate of !t litres per minute, the test-paper was ais- 
tinctly tinged in 2 or 3 minutes, provided no heat was applied to 
the glass globe. But when the temperature of the air, as it passed 
through the globe, was maintained at 260° C, not the slightest 
action occurred upon the test-paper, however long the current 
continued to pass. Similar experiments, with an artiflcinl atmos- 
phere of ozone, — that is, with the air of a large chamber contain- 
ing a small quantity of electrolytic osone, — gave precisely the sama 
results. On the other hand, when small quantities of chlorine or 
nitric-acid vapor, largely diluted with air, were drawn through the 
same apparatus, the tesl^paper was equally affected, whether the 
glass globe was heated or not. 

" From these experiments I consider myself justified in conclud- 
ing that the body in the atmosphere, which decomposes iodide of 
potassium, is identical with ozone," — Proeeedings of the Bogtd 
Society. 

Ozone is a powerful disinfectant, and. when generated on the 
large and cheap scale possible by Wilde's electro-magnetic ma- 
chine, may be of very great service in hospitals and other build- 
ings where large collections of people vitiate the ait. 



C0RBO9IOH OF CAST IBOH. 

It has been often stated that cast iron, when exposed to the 
action of sea-water or to atmospheric influences, under certaia 
conditjons, becomes "rotten;" an expression which is intended 
to indicate a loss of strength or cohesion without a corresponding 
alteration of volume or size. This phenomenon is entirely differ- 
ent from common oxidation, or rusting, which tatter process shows 
itselt'by attacking the surface, and gradually reducing the size of 
the ailicle, which, so far as it remains intact by this external re- 
duction, does not seem to lose its qualities, so that the reduced 
strength of a rusted bar is simply proportionate to the reduction 
of its oi-iginal section. The state of corrosion which would justify 
the term "rotten" is a reduction of cohesion without any appar- 
ent removal of material, and is not easily recognized externally. 
The nature of this change has for a long time remained uaez- 
1T« 
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plAioed, until aome very interesting experiments estaUiahed ita 
scientific rationaU. We believe that thia scientiBc discovery la 
doe to Mr. Orace Calrert, af Manchester, who some years back 
CMTied out a series of very interesting experiments on this point. 
Mr. Calvert immeraed cast-iron cubes, mode of Stafford shii-e cold 
blast ii'on, and cast 1 contioietre in diaiensioa, into ncidul^cil 
water. £kich cube was placed by itself in a corlted bottle witb 
£0 cubic centimetres of a very diluted acid. Amongst the 
acids tried were sulphuric, hydrochloric, and acetic 'acid; their 
action upon the iron was very slow, and it required a long time 
to show any change wh:itever. After S months of contact, Mr. 
Calvert foimd that, although the eiternal appearance of the cubes 
was not changed in any way, some of the cubes, and particularly 
that In contact with acetic acid, had become so soft externally that 
a knife-blade could penetrate 3 or 4 millimetres deep into the 
cube. The solutions were then removed and replaced by fresh 
acid of the same kind in each bottle, this removal being continued 
every month for 2 yeai'S. Afler this period, changes had been 
" ■ '■ 'most all the r-'--- — ■- "- ■- 



effected in almost all the cubes, only the pen 
les3*complete according to the nature of the acid. Acetic acid 
had acted most energetically of all ; next came hydi-ochlorio and 
aulphuric acid. Phosphoric acid sliowed no similar action. The 
result of the action of the acid was a complete change of the na- 
ture of the metal, without any alteration of its bulk or of the 
appearance of its surface. The cubes of gray cast iron, wiiicta 
originally weighed 15.324 gi'ammes each, weighed only about 34 
gi'ammcs at the end of 2 years, and their specific gravity was 
reduced from 7.858 to 2.751. The iron had i>een gradually dis- 
solved or extracted from the mass, and in its place remained a 
carbon compound of less specific weight, and very small cohesive 
force, which occupied the same bulb as the original cast iron. 
The composition of the cast iron and of the carbon compound 
which remained in its place after 2 years of contact with acetic 
acid was found by Mr. Calvert aa follows : — 

Iron, S5.113 79.960 

Csrban I.90O li-OTO 

Nitrogen, 0.790 S.590 

Silioium, 0.4IB «.070 

PhoBphoriu, 0.133 0.0^9 

Solphur, 0.179 O.096 

Loai, O.IOB 0.105 

Acids, like hydrochloric, sulphuric, and acetic acid, are to be 
found in water under a great variety of circumstances. Sea-water 
contains these, or at least the elements from which they can be 
formed by decomposition of the organic or inorganic matter con- 
tained in them ; they appear in the air, and ara carried by the nun 
or snow down to the surface, particularly in the vicinity of mann- 
£scturing localities. The graaual deterioration of cast iron when 
«spoBed to actions of that kind — a change which is all the more 
■dangerous, as it is not immediately apparent to the eye — may 
tiierefore be considered as a possibility, and in the preBeace U 
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kcidulated water or aea-water may be even called an estftWiahed 
fact. It ia probable that u coating of the metal or paint, in bo far 
as it is impervious to water, may prevent, or at least lessen thia 
injurious actioD, but thia hna not aa jet been eatablished by direct 
eafierinient. There are many engineering etrueturea relying for 
their safety upon the stren^m of cast ii-on in contact with sea- 
water, and the chances of injury from this action should nerer be 
loat eight of during the periodical iuspectloa of such works. — 

DiaSOLVINO BOKES. 

The importance of phosphates, such as common bones, as fer- 
tilizers, especially in grain culture, can hardly be over-estimated. 

There exist, however, aome obataelea which yet prevent waste 
bonea, nearly alwaya cheap and within reach, from being ffenep- 
ally nsed. The great distances in the far West, and other incon- 
veniencea, render their pui-chase in powder form oipensive, and 
for gi'inding them at home, or dissolving in acid, there is still 
less chance. 

Professor Ilienhof, in Russia, has, however, lately discovered 
a method for dissolving them, which must prove highly econom- 
ical and suitable in unsettled countries, where, oiving to the great 
abundance of forests, wood ashes are cheaply secured — indeed, 
are almost always at hand. This new process of treating bonea 
consists of mixing them with wood ashes and slaked caustic lime, 
and keeping the mixture constantly moist. Aa in the pi-eparation 
of lye for manufacturing soap, the alkaline carbonatea in the 
ashes, snch as carbonate of potassa, are by the action of caustic 
lime converted into free caustic potassa, attacking and quickly 
dissolving the bones. 

The following practical example will illustrate the necessary 
proceeding: Suppose the wood ashea to contain about 10 per 
cent, carbonate of potassa, and that 4,000 pounds of bones are to 
be worked up ; then we take 4,000 pounds of ashes, 600 pounds 
of caustic lime, and 400 to 500 pounda of water. A diteh, some 
2 feet deep, of such width and length aa to hold 6,000 pounds of 
the mixture, is dug, and near it a second ditch, being some 25 
per rent, larger, and both lined with boards. The lime is then 
alaked. and, when cnimbled to a powder, mingled with the wood 
ashes, 2,000 pounds of bones piled up in layers and covered 
up with the mass in the smaller ditch, 3,600 pounds of water 
added, and the whole left to itself. From time to time small quan- 
tities of water are added, to keep the mass moist. As soon aa it 
is found that the bones are so far decomposed that when pressed 
between the fingers they are soft and crumble, the second portion 
— that is, the other 2,000 pounds of bones — is brought into the 
larger ditch, and covered in layers with the first mass, and left 
to decompose. 

After the whole mass has undergone decomposition it is suffered 
to dry, by removing it; and, lastly, to facilitate its reduction to 
powder, mixed wim 4,000 poimda of dry turf, or some other dry 
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veffetahle earth. The mixtare is repeatedly stirred abont with & 
■huvul, and maj at once be brought upon the fields. Manure 
pn-pared thus will coDtain about 12 per cent, of ti'ibasic phosphate 
of lime (A CaO, POj ), 2 per cent, of nitrogenous matter. This 
manui-e must, from ita composition, produce an admirable eflTeot 
upon grape-vines. Liebig, in gcnei^llf recommending this new 
fertiliziT, thinks an addition of gypsum an improvement for many 
kinds of fruits. — AgricidtuToi Report. 



CONTUMDIQ FLUID. 

Mr. J. B. Dancer lately read a paper before the Literary and 
Fhilosopbical Society, of Manchester, England, containing a brief 
history of the discoveiy of fluids in crystals, including Sir H. 
Dspy's chemical experiments on the fluids and gases obtained 
from the cavities in quartz crystals; Sir David Brewster's discov- 
ery of the pressure cavities in the diamond, ruby, emerald, ame- 
thyst, chrysoberyl, elc. ; the existence of minute crystals in these 
cavities nad the two new and remarkable fluids, which are immis- 
cible, but sometimes found together in the same cavity — one a 
liquid hydi'ocarbon, named Bi'ewstoline, the other Cryptoline ; 
his experiments and examinations of artificial crystals deposited 
fram aqueoua solutions ; his examination of the Koh-i-noor dia- 
mond and others in the East India Company's museum ; and the 
geological speculations to which these discoveries gave rise. 

Mr. Dancer mentioned the experiments of his late father and 
others in producing artiflcial gems by intense heat, and stated that 
his own attention was di'awn to this subject some 24 yeare since 
by Sir David Brewster presenting him with a specimen of topaa 
containing fluid. Since that time he had examined a large num- 
ber of crystals of various kinds, and had found fluid in quartz 
from South America, Norway, the Alps, Ireland, Snowdon, and 
the Isle of Man ; and in fluor-spar from Derbyshire. This latter 
specimen contained a considerable quantity of fluid, which burst 
the crystal at 180" temperatui-e, [After this paper was written, 
Sir David Brewster informed the author that the fluid contained in 
crystals of fluor-spar was water, and that the cavities burst at a 
temperature of 1^0° .J Me suggested the employment of the micro- 
scope as a valuable assistance in detecting spurious from real 
^ems. Very few of the latter are perfect, and the flaws and cavi- 
ties are so distinct in character from those which are so abundant 
generally in artificial gems that very little experience is sufficient 
for the purpose. This mode of testing of coui'se is limited to 
transparent crystals, but might be employed when the usual 
methods are not practicable. He also mentioned Mr. Sorby's dis- 
covery of fluid cavities iu the quartz of granite, in the quartz of 
volcanic rocks, and also in the leldspar ejected from the crater of 
Vesuvius, and Mr. Sorby's method of determining the tempera- 
ture at which various rocks and minerals are fonned. At the 
conclusion of the meeting, crystals containing fluid were exhibited 
under the microscope, and the expansion of the fluid by elevating 
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AKILINE COLORS. 

The starting-point of the manufacture of theso colora is the ben- 
zole of coal-tar, mised, as is usually tbe case, with a variable pro- 
. portion of toluol. The boiling-point of this mixture is about W 
C., and it yields nitro-benzole, which boils at 235° C, while pure 
nitro-benzole has it at 213° C. 

The conversion of pure nitro-benzole into aniline is brought 
about by B^champs' process, — metallic iron and acetic acid, — 
which is performed in iron tanks provided with stiiTcrs and heated 
by steam ; the top being closed by a species of still-head enablea 
the volatilized products to be collected. 

Commercial aniline is never chemically pure, but presents a 
mixture of pure aniline, toluidine, and odorine. Ordinarily it is 
free from quinoliae, which is obtained directly from the basic oils 
of the heavy tar-oils. Its color is from yellow to dark -brown, and 
has the odor peculiar to odorine, a hydrocarbon boiling at 133° C. 
Its boiling-point is rarely found to agree in any two samples, aa 
it varies from 180° C. to 250° C, at which latter degree it remains 
constant. If the boiling commences below 180° C. it indicates the 
presence of considerable quantities of odorine. which makes it of 
poor quality. 

The aniline used for the varioaa colora ia taken of different oonj- 
posltion and boiling-point. A. W. Hofmann has shown that a 
mixture of an equivalent of aniline and two of toluidine produces 
tbe largest yield of rosaniline (fucliaine). The aubatanoe uaed for 
this manufacture begins to boil at about 175° C. ; till 190° C. some 
10-15 per cent, have passed over, and up to 200°C., when SOper 
cent, pasa over, it rises very gradually. 

Aniline blue and purple requii-e an oil which begins to boil at 
190° C, and at 200° C. has lost only 60 per cent. Evidently with 
these properties it contains less anihne than the preceding one. 

The changes which these bases undergo when conveited into 
dyes, or compounds of rosaniline, are brought about by the de- 
struction of a portion of them. 

Neither pure aniline nor toluidine alone produce the colored 
alkaloid, but with substances like chloroform, chloride of carbon, 
iodide of cyanogen, iodoform, or formiates, as well as with iodine 
and corrosive sublimate, the change occurs. 

Aniline blue results from various procesaea. The one moat 
commonly used at present is that of Girard and De Laii'e. the Bleu 
de Paris, made by beating fuchsine with fluid aniline. The orls^- 
nal process produced a blue with a reddish tinge ; but by the addi- 
tion of some organic substances, acetic acid, metiivlic alcohol, the 
blue is obtained pure. It is distinguished from alt other blues by 
not appearing green in candle-light. 

The various shades of purple to blue and violet are made from 
fuchsine by Holinann's method, that is, heating (1) fuchsine and 
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(2) iodlilu of ethyl with (2) alcohol in a closed vessel at 100° C. 
for variable leoglna of time ; the blue resulting fi-om longest ex- 
Aniline green is produced from a solatioa of sulphate of rosan- 
ilinp in dilute sulphuric acid and some aldehyde, which is heated 
until its color bus changed to dark-green. Addition of a solution 
of hyposulphite of soda separates the color. 

When a salt of aniline in solution is exposed to the action of 
ceiliiin oxidizers, as salts of copper, chloi-ate and bichromate of • 
pobLssa, it yields a black dye, of such depth that ordinary gall or 
madder blacks appear gray or green in comparison. The fastness 
of this color, its resistance to the action of acids, alkalies, soaps, 
and sunlight, render it of great importance to manufacturers, and 
make it one of the great achievements of late years. — DruggUU 
Cifodar, 



BOW TO TEST THB PURTIT OF WATKB. 

It is of importance to be able to test the quality of water, not 
only when for special purposes absolutely pure water is required, 
but even in cases mhere such purity is not requisite, it may be of 
gre.tt interest to ascertain of what the impurities consist. 

Part water miuf latiify ike Joitoteing conditimui, — 1. It must 
have no residue whatever when evaporated in a clear porcelain 
or platina dish. 

2. It must form no precipitate with a solution of nitrate of 
silver, which would indicate common salt, some other chloride, or 
hydrochloric acid. 

3. It must not precipitate with a solution of eliloride of baiiam, 
which would indicate a sulphate or sulphuric acid. 

4. It must form no precipitate with oxalate of ammonia, as 
this would indicate some soluble salt of lime. 

5. It must not assume any dark or other shade of color when 
passing sulphuretted hydrogen gas through it, or mixing it with 
the solution of a sulphide salt, as this would indicate the presence 
of lead, iron, or some other metal. 

6. It must not become milky by the addition of lime-water, 
or a clear solution of sugar of lead, as this would indicate carbonic 

7. It must not discolor by adding solutions of corrosive subli- 
mate, or chloride of gold, or sulphate of zinc, which discoloring 
would indicate the presence of organic substances. When boiling 
water with chloride of gold, the least ti'ace of orgnnic matter will 
reduce the gold, and color the water brown. 

ReavUs of these tedi. — 1. Almost all spring waters are found 
to leave a residue upon evaporation. 

2. Common salt is found not only in most springs and rivers, 
bnt even in rain-water, many miles mland, when the wind blows 
from the ocean. 

3. Sulphuric acid and sulphates are found in many springs; 
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tile Oak Orchftrd Spring, N. T., for instance, is vbtj rich In the 
free acid. 

i. Waters from lime reeions all contaia lime in large quan- 
tities, and, in fact, this is uie most common impuiity of spring 
waters. 

6, Iron is contained in large quantity in the so^alled chalyb- 
eate springs; also copper and other metals are encountered; 
lead incidentally, bj the lead tubes through which it often is made 
to pass. 

6. Carbonic acid is the most common impurity ; even distilled 
water is not always free fi-om it. Water will naturally absorb 
carbonic-acid gaa from the atmosphere, which always contains it; 
its principal source of supply being derived from the exhalations . 
of man and animals. 

7. Organic substances, are often found iu Ihe water of running 
brooks, streams, and rivers, and are of course obtained from the 
vegetation and animal life in. the water itself, and from the shores 
along which it floats. 

Remarka. ~ 1, The taealthfulness of water depends on the 
nature of the residue left after evaporation ; for many chemical 
and other operations, where absolutely pure water is required, 
the leaving of residue at once proves the water unfit for use. 

2. The existence of small quantities of common salt in the 
water is not objectionable, it being not injurious to health. 

3. Sulphuric acid and sulphates may be objectionable for daily 
use ; however, such waters are used medicafiy to stop diarrheea 
and excessive tendency to perspiration. 

4. Lime waters do not agree with some constitutions, producing 
diarrhoea and diverae disturbances; very smalt quantities of lime, 
however, are not injurious. 

5. Iron is healthy, and is a tonic ; in fact, this metal and man- 
ganese are the only ones which may be used in large doses, not 
onl^ with impunity, but even with benefit; however, there is also 
a limit. Over doses of iron may produce diarrheea and slight 
eruptions of the skin, or pimples. 

6. Carbonic acid is not objectionable when drinking tbe water ; 
on the contrary, it makes it more palatable, and most mineral 
waters owe their reputation to this substance. 

7. Organic substances are perhaps the most objectionable, 
principally when deeajins ; such waters may even propagate 
diseases, and require careml filtering or boiling, or botal to make 
them fit for internal consumption. — B<aentijK American. 



DAMQEBS FROH EEROSEKE. 

At a recent meeting at the Massachusetts Institute of Technol- 
Mfy, Mr. Frederic £. Stimpson, Secretary of the " Committee on 
Chemical Products and Processes," maae the following report in 
behalf of that committee, on the subject of the "di^rence be- 
tween the volatile hydrocarbons known in the market as gasoline. 
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benzine, and naplitha ; nnd wherein diinger is to bo apprehended 
in the U30 of these liquids for illumtDatinv purpuses." 

" This committee would respectCuIlj report that aCler careful 
examination they find that the term naphtha is a general term, 
and covers both tbo other terms. The word naphtha ia one of 
great antiquity; it has long been applied to certain springs ia 
Persia from which ia obtained a volatile, limpid, bituminous liquid, 
having a strong, peculiar odor, and generally a light-yoUow color. 

" When the art of distilling coal tar became known, the same 
terra was applied to the more volatile products of auch dis- 
tillation ; Uie heavy products being called dead oil and asphal- 
tum. The term was next applied to the most volatile products 
from tlie distillation of coal Air oil. When petroleum took the 
place of coal for this purpose, the term naphtha was again ased 
to distinguish the moi'o volatile, eo-called ' light' products from 
the heavier ones. This is still its use, and in our market all vola- 
tile products of petroleum lighter than illuminating oil (or what 
is known among our dealers as ' kerosene,' which has a specific 
gravity of eight-tenths or 45° by Baumi's Hjdrometer), are des- 
ignated by the general name of naphtha. 

" Of the naphthas those of & gravity from 46° to 80" B. are 
often, though improperly, called benzine or benzole. True ben- 
zole is a product of coal tar, and differs essentially from any 
liquid obtained from petroleum. The t«rm > gasoline ' is applied 
to all naphthas having a specific gravity lighter than abontSO^ B., 
the lightest known being about 90°. 

"Tiiis committee find, however, by reference to Professor C. M. 
Warren's unpublished determinations, that none of these products 
are simple bodies. All of them arc mixtures, in indefinite pro- 
poitions, of at least 12 hydrocarbons, distinguished fi-om each 
otiier by their boiling-points, which vary from 32 to 318'" P., and 
are nearly as follows : 32, 47, 86, 99, 142, 156, 195, 208, 247, 261, 
303, and 318°. 

"While gasoline contains mostly those hydrocarbons whose 
boiling-points are low, kerosene is composed chiefly of those 
whose boiling-points are comparatively hi^h. The isolation of 
any one of these products being a matter of great difficulty, few 
have attempted it, and your committee have had to rely on the 
labors of a fellow -member for much valuable information on the 
subject. To completely separate the constituents of any sample 
would be the labor of many months. 

" Tour committee also report that there is great danger from 
the careless use of naphtha, — first, on account of its great infiam- 
mability ; and, second, from the liability of forming explosive mut- 
tures of the air and vapors. The liquids are not in themselves ei- 

flosive, neitlier are the vapors; but both are highly inflammable, 
f the liquids escape by any means and form pools, or saturate 
porous substances, the near approach of flame may cause the 
vapor to ignite and set fire to the whole exposed surface of the 
liquid. 

" The vapors, it is true, are not explosive, but they liecome so 
when mixed with air in certain propoilioas, and this oommiltM 
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ironld }MHticular1y call the atteotion of the goi^etj to the fact that 
Buch mixtures are more likely to be formed in what are called 
empty cana, which have contained hydrocarbons, and, from their 
supposed emptiness, are imagined by i^orant people to be free 
fk>m danger. A light may be appliednitli but little or no danger 
to a vessel fuU of gasoline or easoline vapor, or even Biioh a mix- ■ 
ture of vapor and air as woulQ produce lighting gas ; but in case 
tJie vapor be mixed with a suiBeient quantity oT air, it would In- 
stantly explode." 

A writer ib the " Boston Journal of Chemistry " makes the fol- 
lowing statement: "Kerosene accidents occur from two causes: 
First, imperfect manufacture of the article ; second, adulterations. 
An imperfectly manufactured oil is that which results when the 
distillation has been carried on at too low temperature, and a por- 
tion of the naphtha remains in it. Adulterations are largely made 
by unprincipled dealers, who add 20 to 30 per cent, or naphtha 
after it leaves the manufacturer's hands. The light naphthas 
which have been spoken of, as known in commerce under the 
names of benzine, be nzoline, gasoline, etc., are very volatile, in- 
flammable, and dangerous. They, however, in themselves, are 
not explosive ; neither are they capable of furnishing any gat, 
when placed in lamps, which is explosive. Accidents of this na- 
ture are due entirely to the facility with which vapor is produced 
from them at low temperatures. But the vapor by itself is not 
explosive ; to render it so, it muH he mixed with air. A lamp may 
be filled with bad kerosene, or with the vapor even, aud in no 

Gssible way can it detonate, or explode, unless atmospheric air 
S somewhat got mixed with vapor. A lamp, therefore, full, or 
neaily full, of Uio liquid, is safe ; and also one full of pure warm 
vapor is safe. Explosions generally occur when the lamp is first 
lighted, without being filled, and late iu the evening, when the 
fluid is nearly exhausted. The reason of this will readily be seen. 
In using imperfect or adulterated kerosene, the space above the 
line of oil is always filled with vapor ; and so long as it is warm, 
and rising freely, no air can reach it, and it is safe. At bed-time 
when the family retire, the li°;ht is extinguished ; the lamp cools, 
a portion of the vapor is condensed ; this creates a partial vacuum 
in the space, which is instantly filled with air. The mixture is 
now more or less explosive ; and when, upon the next evening, 
the lamp is lighted without replenishing with oil, as is often done, 
an explosion is liable to take place. Late in the evening, when 
the oil is nearly consumed, and the space above filled with vapor, 
the lamp cannot explode so long as it remains at rest upon the 
table. But take it in hand, agitate it, carry it into a cool room, 
the vapor is cooled, iwr passes in, and the vapor becomes explo- 
sive, A case of lamp explosion came to the writer's knowledge 
a few years since, which was occasioned by taking a lamp from 
the table to answer a ring of the door-bell. The cool outside air 
which impinged upon the lamp in the hands of the lady rapidly 
condensed the vapor, air passed in, explosion occurred, which re- 
sulted fatally. If the lamp had been full of fiuid, this accident 
could not have occurred. Before carrying it to the door, flame 
13 



.vGoo^lc 



206 ixsvjLL or scientific discotebt. 

ii)Io;ht have been tlirust into the lamp with safety ; the vapor 
would have ignited, but do explosion would have tasen place." 



HIDBIODIC ACID. 

Prof. Winkler uses the following Improved proeeaa, in order to 
avoid luaa of iodine, which is not uncommon in the officinal 
method, beside yielding an acid of much greater strength if 
desired. Bisulphide of earlran is saturated with iodine in a tall 
cy]indi>r or fl.isk, and a sufficient quantity of water is poured on, 
according to the proposed strength of the acid. The tube from 
the sulphuretted hydrogen apparatus reaches to.the bottom of the 
cylinder, and the gas is decomposed in the same manner, while 
the sulphur as it separates dissolves in the bisulphide. As soon as 
the latter Is decolorized the current of gas is stopped, and the 
watery solution is separated iVom tho oil^ solution of sulphur by 
means of a moistened filter. After heating it for a short time at 
the boiling-point in a retort, the aeid will be chemically pure, 
while the bisulphide is also recovered by simple distillation. For 
the preparation of hydrobromio acid this process is not applicable, 
because it is not possible to prevent altogether the formaticHt of 
■alphide of bromme. 



BLEACHIHGI OF TI8SOB9. 

Some recent researches by M. Kolb on the bleaching of tissues 
will be found of interest to those engaged in this department of 
the arts. We give a condensed account of these experiments as 
contained in the London " Chemical News " : — 

Flax was the fibre chiefly experimented with, alkalies being 
the reagents whose effects were studied, the object being to fix 
precisely the nature of the substance which passes by the name 
of resin, gummy matter, gum-rean, saponifiable matter, etc. 
Elementary analysis gave no information ; it gave figures which 
closely approached the percentage composition of cellulose. The 
employment of various solvents used in organic chemistry, on the 
contrary, led to certain conclusions by a chain of facta. The fibra, 
after treatment with alkalies, furnished stronglv coloi'ed lyes, 
which had a certain tendency to mould ; this result suggested the 
idea of a saponification, and led to the examination, as solvents, 
of alcohol, eUier, and essential oils. The yellow coloring matter 
is completely insoluble, and these liquids only remove fi-om the 
fibre a white fatty matter and a green essence, the penetrating 
odor of which is found slightly perceptible in bleachers' lyes. 
The whole only constitutes 48 jier cent, of the weight of the fibre, 
and is the portion really saponiHable in caustic alkalies ; the alkar 
line carbonates leave this fatty matter in the fibre, which becomes, 
at the same time, more supple. After exhaustion by alcohol, the 
fibre, boiled in weak potusb, soda, or ammonia solution, gave, in 
three eases, a loss in weight of 22 per cent. Carboaale of soda 
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posstissea esactl j the same solvent power, but it acts more slowly. 
The brown lyos thus obtained, neutralized by h3'tirociiloric acid, 
trire a brown gelatinous jirecipitate ; but the coloration of the 
fiquid still indicates the incompleteness of the precipitation. 
Neither acid in eieess nor lime of baryta will precipitate that 
which remains of the coloring matter in solution. This soluble 



portion varies according to the amount of alkali, and especially 
according to the duration of the ebullition ; thus. 12 hours' ebulli- 
tion with ammonia suffices for acids to cause no precipitate in the 
solution. The fibre treated by boiling water loses at tne end of a 
week 16 per cent, of its weight, and 18 per cent, when pressure 
interpenes ; the matter dissolved b acid to litmus, colora tlie water 
slightly, and i)ossesses the singular property of browning by sim- 
pie contact with alkali. 

Considering these first characters, it is difficult to admit the 
presence of a resinous matter. Caustic alkalies or alkaline car- 
bonates do not act as simple solvents, lor, in boilin<^ the fibre with 
determinate amonnts of carbonate of soda or sulphide of sodium, 
it was found that after 8 hours' ebullition no trace of carbonic 
acid or hydrosulphurlc acid remained. Resins do not mve simi- 
lar results; they saponify equally well with sulphides ana alkaline 



as in soda, a soluble combination being formed with lime, c< 
taining48 parts of this oxide for lOOof the coiorin" matter. Chalk 
gives the same result, although more slowly. The treatment by 
chalk and lime presents this particular, — that the solutions ol>- 
tained remain colorless, and that the precipitates obtained are 
white. Analysis assigns to the substance, soluble in alkalies and 
reprecipitated by acids, the following nnmbers: hydrogen, 6.0; 
carbon, 42.8; oxygen, 62.2. 

The research has led to the establishment of the following facts : 
The gummy substance which adheres to the fibres of flax ia 
nothing else than pectose. The soaking or steeping of the fibre 
appears to have for its object the determination of me pectic fer- 
mentation, and the pectic acid which results remains fixed on the 
flax, either mechanically or In part, in tite form of pecLate of am- 
monia. The caustic alkalies in the cold form gelatmous pectates, 
which preaerre the fibre from being completely attacked. Pectic 
acid being weak, the alkaline carbonates have in the cold only a 
feeble action upon the fibre. Ebullition, on the contraiy, trans- 
forms pectic acid into an energetic acid, — metapectic acid; the 
carbonates are then strongly attacked, and their employment be- 
comes as efficacious as that of caustic alkalies. The carbonate of 
BOda, even in large quantity, is not a cause of the weakening of 
the fibre, which loses more strength from the employment of 
caustic soda, especially when the lye is concentrated. The em- 
ployment of lime, even in the cold, weakens the fibre consider- 
ably. But the chief cause of the destruction of the solidity of 
the fibre is too lung diMstion, particularly with caustic soda. M. 
Kolb says that, after having proved the existence of pectose in 
the unsteeped flax, and of pectic acid in the same flax al^r ateep- 
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lag, it \a to be hoped th^it the attention of chemists will be drana 
b) the pectic fermcntatloD, well knoivn doubtless as a scteDtific fact, 
but of which no one suspected an industiial applicatioa of so 
high importance. — BeiaUiJU J—'- — 



SDBSrmnE fob animal chascoai.. 

Mr. Stanford haa recently exhibited to the British Fhanua- 
ceutical Conference a new kind of cliarcoal, which appears to 
possess many valuable properties. This aubsbince consists of the 
coal produced from the long stems of a specfes of sea-weed— 
Lamitiaria digitaia — which is thrown up in great abundance in 
certainlocalitics, especiallv upon the western shore of the Hebrides. 
This sea-weed is collectea and dried iu the air. When first thrown 
up, it is in the form of long jleshy stems, 7 to 8 feet in length, and 
about tlio thiciiness of the wrist, but when dried, presents hard, 
homy, flexible rods, about the size of the finger. When carbon- 
ized, these stems swell out into a highly porous charcoal, about 3 
times their original volume. Tliia charcoal contains about 40 per 
cent, of salts, free from sulphides, and is very rich in iodine. 

After lixiviation, the residual mass has the following composi'- 
tion, with slight variations : — 

CarboD 60 

Phoephita of lima ...■.......& 

Carban&te of lima Sfi 

CarboD&te of m&gaeaia 6 

Silioin wrid f, 

AtamiDk 8 

Bulptaate of poUoh 5 

Chloi. iodino G 

— Mid aboDt 1.25 peiwnt. smmooia. 

It generally contains, in addition, about 15 per cent, of water, 
which it is very difficult to separate, the charcoal having a most 
powerful affinity for moisture. 

Attention was called to the remarkable analogy between the 
chemical composition of this and of animal charcoal, wbich ap- 
peared lo class it with that substance, and render it unlike any 
other charcoal of a vegetable origin. It cannot be used for sugar 
refining, on account of the large percentage of carbonate of lime; 
but it possesses decolorizing and deodorizing properties, superior, 
weight for weight, to the l>est animal charcoal ; tested with solu- 
tion of caramel it decolorizes 25 per cent, more than animal char- 
coal under the same conditJons. 

It has been subjected to continued filtration of the thickest town 
sewage, for several months, without the least clogging, and its 
efficacy after this treatment remained unimpiured. — DruggiM 
CireulaT. 
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ATTAB OF ROSE. BY DK. R. BACK, OF CONSTANTIKOPLE. 

Atlar of rose, or rose-oil, is the volatile oil obtained on the 
Bouthern elopes of the Balkan by distilling tbu flowers of Roaa 
damascena. 

Pui^e attar of rose, carefully distilled, is at first colorless, bnt 
speedily becomes yellowish. Its speeifie gri'avity at 18° B. (72.5° 
F.) 13 0.87; its boiling-point 229° C. (444° F.). It consists of an 
elteoptene and a stearoptene, the formec the source of the odor, 
the latter of the property of congealing into a solid form. 

Pure attar of I'ose, once distilled, solidifies at a temperature of 
from 11° C. to 16° C. (51.8° F. to 60.8° F.), or still higher. It is 
soluble among other things in absolute alcohol and in acetic acid. 
Its odor is rose-liice, with a peculiar honey-like sweetness, agree- 
able only when highly dilated. Attar is adulterated chiefly with 
tlie so-called geranium of Falmarosa oil. 

The Turkish geranium oil is, according to the most credible ac- 
counts, derived from a grass of the geuus Andropogon, from which 
it is distilled in the months of December and January in the 
neighborhood of Delhi, It comes to Turkey by way ot Arabia, 
and is sold here b^ Arabs in large, bladder-shaped vessels of 
tinned copper, holdmg about 120 pounds each. When recent, it 
is tolerably limpid, bright-yellow to brownish, often colored green 
through containing copper, and vejy frequently — indeed mostly 
— contaminated by the addition of a fatty oil. 

The geranium oil as it arrives is, however, by no means in a 
proper condition for mixing with attar. Its odor and color miist, 
as far as possible, be assimilated to those of rose oil, and to this 
end it has to be refined. By this process it loses its penetrating 
after-smell, and, according to the goodness of the sample treated, 
acquires, sooner or later, a pale, clear yellow color. It also loses 
Uie property, which it possesses in the unrefined state, of acquiring 
a red color (separation of CujO) upon long standing. 

Geranium on does not solidity at — 20° C. ( — 4°F.), but be- 
comes at that temperature turbid and thick. Like attar, It takes 
up ozone from the air, and shows an energetic reaction with 
iodine ; it is easily soluble in ordinary spii-it of wine, and affords 
like attar a well-crystallized compound with CaCl. It is qui[« 
inactive to a ray of polarized tight. 

Geranium bil is mixed with attar in almost any proportion, from 
a few parts per cent, up to 80 or 90. Tlie differences in congeal- 
ing-point are not quite in propoiHon to the relative volumes of 
the two oils which are mixed, apart from the variable pi-operties 
of each. "^ 

Many attempts have been made to discover some chemical re- 
action which would reveal the falsification of attar with geranium 
oil, but hitherto mostly in vain. As completely deceptive, may be 
noticed Guibourt'a test with the vapor of iodine ; and also that 
with K I and starch. The author has had the opportunity of pre- 
paring a standard attar of rose on the spot, and was also in a po- 
rtion such as scarcely another chemUt ever had for investigating 
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the whole Bnbject. Pure attar gives with iodine and with iodide 
of potaasliim and starch the same reactions as when it is mixed 
with geranium oil, and even tliose with pure geranium oil are 
hardly different. Tho proposed testa of N0«, N0» and SOj are 
equaJlj devoid of value. — Druggiita' Circular. 



THE OXTGEH Q AS-LIGHT. 

According to a letter of Dr. Doremua, of New York, as pub- 
lished iu the " Druggists' Ciicul.-ir " for 1868, pp. 252, 253, tie 
oxygen gas-light possesses the following advantawes : — 

1. It is more purely white than any of tUe li":hts ordinarily 
used ; hence must be a blending of the various colors in quantity 
and propulsion more nearly approaching the sunbeam. All the 
more delicate shades of wliatever hue are seen almost as thoii«ii 
illuminated by daylight. It is well known that this cannot be said 
of coal gas, as ordinarily employed ; for paintings, decoi'ations, 
colored dresses, ribbous, gloves, etc., present certain tints by nat- 
ural Itglit, and others by tlie usual artiScial lights. 

2. It is many times more brilliant than the standard gas-light, 
■with the same consumption of coal gas. Aecoi-ding to the French 
reports, it excels by 16i times that produced in the city of Paris. 
I find it to exceed ours (that of the Manhattan Gas Company) 
consumed in the English standard Ar^and burner, with 15 
holes, and with glass chimney 7 inches in height, to the same, 
and at times to a greater, extent. When this light is caused to 
pass through the hot ascending cuiTent of gases from any ordi- 
nary flume, the refraction of the light can be seen on a white 
surface, literally causing theso lights to produce their own 
shadows. 

3. The light la steady and without flicker. Our "bat^wing" 
and "fish-tail" burners yield wavy, ti'emnlo us flames, very trying 
to the eyes, and especially annoying and injurious to those who 
are obliged to employ artiScial li^ht for many consecutive hours. 
Even the highly esteemed Argand cylinder of light loses charac- 
ter when placed beside it. This must be go of necessity, for they 
are flames, and therefore agitated by the constant currents of air 
which Uiey themselves excite and which may be produced by other 
causes, while this light (the oxygen gas) emanates from a solid 

Sencil of compressed magnesia, hxed in a solid support, and ren- 
ered incandescent by jets of carburetted hydi-ogen (or hydrogen) 
burning with pure oxygen. 

4. Much less heat is tin-own oat by this light than from any of the 
gas or petroleum flames, although it excels them all in brilliancy ; 
and the discrepancy is still greater if the comparison is made with 
lights of equal illuminating power. The uncovered hand cannot 
be held over the ordinaiy Argand burner, yet it may be placed 
over this light with impunity, though it so far exceeds it in bright- 
ness. The explanation of this apparent paradox is simple : Coal 

when mixed with air, as in the various forms of "Bnnsen's 
luraers," so well known in chemical laboratories and used in 
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" gas stoves," may bo conanmed without producing light, except 
of a pale-blue color, too feeble to enable one to see with. Thus, 
the whole effect of the combustion is to generate! heat, which is the 
object aimed at, while the Siime coal gas, not mingled with air 
until burned, will furnish light as well as. heat. Hence we may 
have the same amount of chemical action, at one time resulting in 
heat alone, and under other conditions evolving luminous as well 
as calorific rays, furnishing a beautiful illustration of the con'ela- 
tion of forces. When oxygen and pure hydrogen uoilo they pro- 
duce a most intense heat, over 14.000° ¥., and raniiing next to 
the galvanic current, yet the flame is almost invisible by daylight. 
If, however, any solid body be held in it, even thou^li non-com- 
bustible, as lime, magnesia, etc., the imponderable £rce heat is 
transmuted into light. 

By this mode of illumination, therefore, one of the objectionable 
features in the use of coal gas -~ namely, the oppressive he.it, 
both in private residences, charches, and theatres (especially in 
the summer season) — is In great part removed. 

5. This light does not vitiate the air as much as other lights of 
equal brilliancy, — a sanitary condition too often neglected. Oi'di- 
nary artificial lights injure the atmosphere in two ways, — by re- 
moving its oxygen, which is so essential for respiration, .ind by 
producmg carbonic-acid gas. A single 6-feet burner will yield as 
much of this poisonous gas as 8 or 9 persons would ei])ii'e in quie- 
tude, while it would abstract more oxygen from the surrounding 
air than they would absorb in the same time. 

In this new lamp, oxygen is supplied in sufficient quantity to 
consume the coiilgas, — the atmosphere is not taxed to aid the 
combustion, — and as the consumption of carburetted hydrogen in 
this burner is from one-sixteenth to one-twentieth for the same 
illuminating power, there will be proportionally less of impurities 
Tesnlting from its use. From our gas flames a poilion of uncon- 
Bumed carbon always arises, which darkens the ceilings, soils the 
walls and the furniture. No such smoke escapes from this light, 
for the combustion is complete. 

For out-of-door illumination it has an additional advantage, 
that by no possibility can it be " blown out." The chemial action 
is GO intense that it cannot be extinguished in the stormiest 
weather; and even if the two gases be shut off for a minute or 
two the glowing pencil of magnesia will relight tliem when they 
are again turned on. The preparation of this oxy";en differs 
markedly from the making of coal gas ; there is no ill odor attend- 
ing it, and, if hydrogen shouldjbe employed, as proposed by the 
same ingenious French chemists, their method of fabricating it by 
heating fine anthracite coal dust, peat, or other carbonaceous bu1>- 
Btance, mingled with hydrate of iiiue, would furnish us with means 
for illuminating and heaung, without contaminating the atmos- 
phere of our crowded cities with the nauseating and unwholesome 
gases with which we are now annoyed. 

In point of economy, by the use of oxygen and carburetted 
hydrogen combined, with the same amount of light, tlie public 
may save from 30 to 40 per cent, in money, allowing large profits 
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to tlio niftnufacturers ; or, for the same price, may have many 
titnc'!4 more brilliaDt, perfect, and wholesome ligbc tkan is offered 
them at pi'cscnt. 

Ill tlio Druramond light the piece of lime usually employed 
cnimUi's tn a few hours. These pencils of compressed magnesia 
It-st a week, and, by recent improretneiits iu Paris, crayons have 
been patented, which have thus far proved to be indestructible, as 
" they liavo been employed for 30 consecutive days without any 
■Iteration, l^eing like new." This style of lamp requires a dupli- 
cate tube, — one fur the oxygen, an'd the other for the common 
Ulumlnating or pure hydrogen gas. 

For furn:ices aud factories, where the oxygen wonld be pre- 
pared on the spot, I learn that it can be generated at a cost of 
IKim ^ to 3 dollars a thousand cubic feet ! Any chemist can foresee 
what a revolution this is destined to produce in metallurgic and 
other operations where this agent is demanded. Its relation to 
iron and steel iiipolres millions of dollars. So speedily has this 
been apnreciated abroad that the large steel works in Bi-adford, 
England, have already made arrangements for the immediate 
adoption of this process. I learn also that the proprietors of one 
of the largest iron works in France are negotiating for its use, 
Bnd that furnaces are being erected for generating oxygen by this 
system, to be employed in one of the French glass lactones at 
I^yons ; in lieu of long cliinmeys and blasts or diluted oxygen, 
that purtt oxygen is to be used for blowing fires. 

For the economical production of hydrogen gas, to be used &3 a 
Bubstiiute for coal gas, these chemists employ the hydrates of pot- 
ash, soda, stronUa, baryta, lime, el«., intimately mixed with char- 
coal, coke, anthracite, or peat, and raise them to a red heat in. 
retorts. 

The reaction between hydrate of lime and fine anthracite coal 
would be, that the water of the hydrate would be deoxidized by 
the carbon, forming carbonic acid, and hydrogen gas would be 
liberated: 2 (CaO, H0> +Cz=CaO-|-CO,-PH,. 

On remoistening the lime, it again becomes a hydrate, and the 
process may be repeated. By absorbing the carbonic acid, hydro- 
gen may thus be isolated witli the same facility and at a much 
lower price than coal gas, with the advantage alluded to of avoid- 
ing ilie generation of the ill-odored gases, at the same time utiliz- 
ing the coal'dust refuse. 

The loss in delivering said gas through len^hened tubes, owing 
to its diffusive power, may be overcome by smiply coating Uie in- 
terior of said pipes with some clj^ap and impervious Ibiug, at the 
same time carefully secnring the joints. 



CABBOLIC ACID. 

The following are extracts from a lecture of Dr. C. Calvert: — 

"The disinfectant, or rather andseptio, properties of carbolki 

acid are very remarkable. The beautiM researches and discoT- 

eiies of M. Pasteur have shown that all fermentalioa and putre- 
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faction is due to the presence of microscopical vegetables or ani- 
mals, which, during their vitality,, decompose or cliange the or- 
ganic SDbstances, go tts to produce the efiocta which we witness, 
and carbolic acid exercises a most powerful destructive action upon 
these microscopic and primitive sources of life. Carbolic acid, 
therefore, is an antiseptic and disinfectant much more active and 
much more rational than those generally in use. 

"And allow me further to add that disinfectants, such as chlo- 
rine, permanganate of potash, or Condy's fluid, operate by oxi- 
dizing notonly the gaseous products given off b3; putrefiiction. hut 
all organic matters witli which they may come in contact; whilst 
carbolic acid, on the contrary, merely destroys the causes of pu- 
trefaction, without acting on the organic substances. The great 
difference which, therefore, distinguishes them, is, that the former 
deals with the effects, the latter with the causes. Again, these 
small microscopic beings, those ferments, are always in small 
quantities as compared to the substances on which they act ; con- 
sequently a vei-y small quantity of .carbolic acid is necessary to 
prevent the decomposition of substances ; therefore its employ- 
ment is both efficacious and economical. Moreover, carbolic acid 
is volatile ; it meets with and destroys, as Dr. Jules Lemiiire says, 
the germs or sporules which float in the atmosphere, and vitiate 
it, and this cannot be the case with Condy's fluid, chloride of zinc 
or iron, which act only by contact, and are mere deodorizers. 
This is why carbolic acid was osed with such marked success, and 
therefore so largely, in England, Belgium, and Holland, during 
the prevalence of cholera and of the cattle plague. The antisep- 
tic properties of carbolic aeid are so powerful that one one- 
thousandth, even one five-thousandth will prevent the decompo- 
sition, fermentation, or putrefaction for months of urine, blood, 
glue solution, flour paste, fieces, etc., etc. ; in fact, its vapor alone 
is sufficient to preserve meat in confined spaces for weeks ; a little 
vapor of this useful substance will preserve meat for several days 
in the ordlnaiy atmosphere, and prevent it being fly-blown; 
' lastly, one ten-thousaadth has been found sufficient to keep sew- 
age sweet. 

" Manufacturers have not yet availed themselves of one tithe of 
the valuable pi-operties of carbolic acid, and in this direction a new 
field is open to its nse ; still I may cite a few instances. The 
preservation of wood has been already referred to, and, thanks to 
Its use, the great trade in skins and bones from Australia, Monte- 
video, Buenos Ayres, ete., is be»eflted. Wild animals living 
there in herds are slaughtered by thousands. Formerly thoj came 
to us in a bad state, half putrid, emitting; an insupportable odor, 
and only fit for manure ; in this state their price was not more 
than 150 fmncs the 1,000 kilogrammes; now, thanks to carbolic- 
acid treatment, they arrive perfectly preserved; they can be em- 
ployed for all the uses to which green or raw bones are usually 
applied, and the value of bones is raised as much as from 250 
to 300 francs. Hides also arrive putrid, unless they h*ve been 
dried rapidly in the sun or salted, which necessitated a long and 
costly opei-ation; whilst it is only necessary to immerse them for 
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24 hours in ti boIdUod of 2 per cenL of cartx>1ic acid, and diy 
them ID thi: air, to seizure their preservation. It is probable that 
in a short time Ibe hlood, intestines, and other parts of these 
anim^tU will he, bj means of carbolic Acid, conrerted into manure, 
ftnd imported into thia couatry. In England, carbolic ncid is used 
for keeping anatomical subjects, and the preseiration of all ani- 
mal matter. Carbolic acid is also utilized in preventing the de- 
composition of the preparations of gelatine and albumen, used ia 
■pinning, dyeing, and calico printing." 



PZRUAKQAHATR OF POTASH. 

Dr. Beranger-Feraud, of the French navy, after trying wood 
uharcoal, chlorine, chloride of lime, carbolic acid, and protosul- 
phate of iron in deodorizing the bilge-water of ships, comes to 
the conclusion that permangiinate of potAssa far exceeds tiicm all 
in rapidity of action and thoroughness of effect, and says: "I 
made use of a solution of perm:inganate of potash, of the strength 
of half an ounce of crystals to a quart of water. One ounce and 
a half of this solution, which has a fine crimson color, added to a 
pint of foul bilge-water, effectually removed all bad odor in 3 luia- 
Utes, with a change of color to a dirty grayish-brown. 

" The purifying action of permanganate of potassa is so re- 
markable that its success in the disinfection of putrid matters of 
every liind may safely be assumed. I have derived the greatest 
advantage from its use for many other sanitary purposes besides 
those just mentioned. It not only effectually destroys the foul 
odors arising from auppui-ations, and from putrefying and ftecal 
matters, but it acts likewise on many other odorous substances. I 
will cite a curious fact in confirmation of this. Having one day 
inadvertently imbued my hands with a concentrated solution of 
carbolic add, I conid not rid myself of the penetrating and offen- 
sive smell. Repeated washings with soap, followed by applica- 
tions of vinegar, chloride of lime, and ammonia, failed to remove 
the odor. Being on the point of attending a consultation to which 
I was very reluctant to carry so nasty a smell, I was in despair. 
The idea occurred to dip my fingers in permanganate solution. 
The first application caused a notable diminution of the carbolic 
odor; after the third, it had entirely gone." — Med. Press and 
Circular, 



DRT-EARTH DISDTFECnON. BT FREDERIC LENTE, H.D. 

" My visit to the asylum for the insane, or ' Jamaica Lunatic 
Asylum,' in Kingston, affords me an opportunity to illustrate the 
escellent effects of the ' dry-earth system ' of sewage, and to give 
positive proof of these results even when employed in compara- 
tively laVge institutions. This system is destined soon to attract 
a large share of attention throughout the world from physicians, 
and from sanitarians generally ; and Ifeel that the time and space 
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are well spent in spreading any new or positive information on 
the subject before the readers of the ' Journal.' One very great 
eource of trouble aud expense, especially where there is noliead 
of water with an abundant supply, is the arrangement of suitable 
water-closets, and subsequently the constant siiperrisioQ and ex- 
pensive repairs which they usually require. Dr. Allen has obviated 
the whole difficulty, in the case of his establishment, at one stroke, 
and not only gets rid of excrementitious matters b^ a very simple 
method, but actually makes it a souixie of no inconsiderable profit. 
He has secured this result by the adoption of the above system, 
which he calls the ' earth closet,' He found, on assuming charge 
of the asylum, the dormitories constiintly offensive from the gases 
emanating from the badly consti-ucted drains, aud diseases gen- 
erated thereby. He closed up all these at once, and in each closet 
placed a suitable vessel, and alongside a covered box of ordinary 
dry earth. This is the whole contrivance. A little of the earth, 
say 2 or 3 handfuls, ia first thrown in, and after the vessel has 
been used the same amount is thrown over, just enough to cover 
it well. AH odof is checked at once. In fact, odor is almost en- 
tirely prevented by the earth already in the vessel. This may re- 
miun until it is convenient for the attendant to remove it. The 
doctor has extended the system to the bedside, and I can testify 
that it answers perfectly. Each commode has an earth-box at- 
tached, and if a bedpan is used a little earth is throwD in ; and, 
what ia remarkable, the discharge may be left upon it for inspec- 
■ tion when necessary, and the odor is completely absorbed. The 
contents of the vessel, when emptied, are thrown into a box or 
barrel under shelter ; when full, this is allowed to stand a couple 
of weeks or so, when it becomes perfectly dry, and may be used 
over again several times, if necessary, without any change either 
in its appearance or odor. Dr. Allen has also used it in his own 
house, where he carries out the earth system, as a matter of ex- 
periment, as many as five times successively. In places where earth 
IS difficult to be had, this is a fact worth remembenng. Of course, 
it^ value as a manure is thus multiplied by as many times as it is 
used. When assistants are scarce, ilie receptacle for the contenfs 
of the vessels may be kept in the hall or ward, without any danger 
of contamination of the air. Instead of china or earthen ware 
vessels for tbe closets or commodes. Dr. Allen has had constructed 
by a cai'penter small cubical boxes, which slide in and out as a 
drawer, and which are not even lined, but merely well pitched, 
and then painted on the inside with gas tar; a shallow box for the 
earth forms the back of the commode. This answers every pur- 
pose and costs him almost nothing. This system has also been 
introduced into the general hospital by Dr. Steventon, and I saw 
there a closet to which 80 negroes were having access for all 
purposes, and there was not the least unpleasant odor about it, 
which cannot be said of any water-closet accommodating half 
that number, with the thermometer at 85°, that ever came under 
my observation. .With the old system of drains, — but, it must 
be confessed, a very imperfect one, — in that hospital, although 
tiie closets were in a detached building, and every care taken to 
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Insure clennliness, the mortality araoDg the patients occupjing 
beds in the ends of the wards adjacent, and in close proximiiy, was 
frightful, — out of all comparison with that of the other parts of 
the establishment. It ceused as soon as the nuisance was abated. 
During the pi-evaleoce of epidemics, and among the dwellings of 
the poor, this sjstem becomes invaluable, as it is both cheaper 
and better than any other, requires no skill or experience, is al- 
ways ready, or easily attainable. After having been used once or 
twice, or as long as it is found advantageous to do so, it forms 
the most concentrated and valuable of all manures; and, when 
understood by tlie agriculturist, ought to command a high price. 
It is, in fact, poudretU, but far more powerful as a fertilizer, even 
when only used once, than poudrette as usually manufactured. 
The amount of mooey thus saved in an institution containing sev- 
eral hundred patients would be considerable, and more important 
Btiil, If used as in the case of the Jamaica Asylum, in the cultiva- 
tion of a farm worked by the more quiet class of patients. 

" In a crowded population, where it is important to carry the 
coltivation of the ground to its highest possible yield, it becomes 
proportionally mora valuable. In the dormitories of the worst 
lunatics, the box or utensil for excretions is pushed by an altend- 
ant through an opening in the wall at the floor, from the outside, 
and the patient can thus use it without the possibility of getting 
hold of It for mischievous puiposes. Even for private residences, 
especially in the country and in villages, this would be a very 
cheap and convenient arrangement. The closet, placed on the 
ground floor, but not necessarily, might open by a door about » 
foot square into a back yard, and thus obviate the necessity for 
conveying the utensil through any part of the house ; nor would 
it be necessary to reinovo the vessel more than once a day. This 
arrangement would he far less expensive than even the common- 
est privies, which, however well constructed, are notoriously of- 
fensive in hot weather, and are often the foci of dangerous epi- 
demics. 

. " In the December number of the ' London Lancet ' is a notice 
of the ' Bengal SaniCair Commission's Report on Experiments 
made to Test the Diy-Earth System,' Ithas been in operation 
in India for upwards of a year, having been fii-st recommended 
by the Rev. Mr. Moule, ' The Commission further repoits,' says 
the ' Lancet,' ■ that the system is one of the most Talual>le contri- 
butions to practical sanitation, and is particularly well adapted for 
gaols.' 'The result of official inc[uiries, as to the working of the 
system in Bengal, shows that it is thoroughly established in the 
hospitals, lunatic asylums, and gaols,' Dr. Mouatt, the Inspector 
Genei'al of Gaols, pronounces its introduction to be, ' without ex- 
ception, the greatest public benefit conferred by a private individ- 
ual, in a matter so essential to public health, that he is acquainted 
with.' The Inspector remarks that the employment of diy earth 
was introduced by Sir Henry Lawrence in the Punjab ' many 
years before it was perfected as a system by Mr. Moule.' It is 
gratifying to find, from this report, and the above comments of 
the 'Lancet,' that I have not overestimated the value of thii 
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system, and that the ideas advanced regarding the more general 
application, aa to private houses, villages, etc., ore very similar to 
those entertained by the editor after a careful consideration of 
these reports from lie Indian goyernmont." — 2feui Fork Medical 
Journal. 



8TKEET DD3T LAID BY TOE USE C 

A patent was taken out in England, last September, by Mr. J, 
W. Cooper, relating to the application of a compound of deli- 
quescent salts to the prevention of dust upon roadways. This 
season, extensive experiments have been made in the Parish of 
St. Marylebone to test the value of the invention, and the results 
seem very favorable. It is estimated that it costs 500,000 dollars 
per annum to water the streets of London, and, notwithstanding 
this enormous outlay, the dust cannot be laid. Tiie demand for 
something more effectaal has given rise to the invention referred 
to. The composition used is from one-half pound to 1 pound of 
the mixed chlorides of calcium and sodium to 1 gallon of water. 
The salts are put in the cart and the water is then taken in. By 
the time the cart is full the salts are dissolved. Although we 
have had sufBcient rain in New York and Brooklyn, as well as in 
other parts of the country, the season in England has been re- 
markably diy, and consequentlj ver^ unfavorable to the develop- 
ment of the principle upon which this invention is based, namely, 
the retention of moisture by the mixed chlorides. The reports, 
however, are remarkably favorable. It produces a most impor- 
tant effectupon the surfaces of macadamized roads, hardening and 
concreting the materia) in such a manner t^at when it is perfectly 
dry no dust arises from the passage of ordinary traffic. The light 
dust always found upon a dry road surface, watered with plain 
water, is not to be seen. The surface remains firm with the ab- 
sence of detritus. The roads are thus rendered more durable, 
while, the chlorides being anti-putreseent, a sanitary advantage 
is gained, at the same time that economy in the use of water is 
secured, — important considerations in all large cities. 

By the present system of deluging, three applications daily are 
scarcely sufficient m warm, dry weather to prevent the dust from 
blowinff, whereas one application of Mr. Cooper's composition at 
intervals of two or three days will, it is said, effectually accomplish 
this object, and at a much less cost. 

The dust in the large rooms of warehouses and similar build- 
ings might, doubtless, be effectively controlled by adding a little 
of these salts to the water used. 

The shopkeepers, along the streets where this composition has 
been used, have given ucir testimony in its favor. They state 
tliat, instead of having their shops filled with dust, they can 
scarcely see a particle, and on Sundays, while other streets are 
siQOthered in dust, they rejoice in immunity from this nuisance. 

Tlic chlorides used are cheap, and obtainable in large quantities. 
The chloride of calcium has not been in large demand hei-etofore, 
19 
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hut (?an be mAoufaelnred to any extent. There seems no practical 
difflcultf in the use oftliese salts, a,Dd we hope that a tiiiil of them 
will be made In this connlry. Tlie city of Calcutta, in India, is 
about to test the method. The dust is said to be intolerable 
there, and of a most damaging nature to clothing, etc., as the 
roads are made of brick, easilv pulverized by the feet of borsea 
and the wheels of vehiclea. — Scientific Amerioan, efc. 



THE ELECTB0LTSI9 OF WATER. 

A curious, and, if correct, important paper on the electrolysiB 
of water bits been published by M. Bourgouin. Pure water, he 
states, is never decomposed by electrolysis, whatever the strength 
of the battery employed, or however long the attempt may be per- 
severed in. Sulphuric acid or an alkali is always added to enable, 
it is said, the water to conduct electricity. His esperiments, how> 
ever, go to show that these bodies perform a more important part 
tbau mere conducting agents. When potash was employed, he 
observed that the amount of hydrogen diseugaged was always 
proportional to the amount of potassium earned to the negative 
pole, and his opinion is that it is a hydrate of potassium, K HO}, 
whicii is decomposed. Similarly, iu the case of water acidulated 
with sulphuric acid, he believes that a hydrate, S IJtOs, is the 
body electrolyzed, and that the excess of water takes no further 
part in the action than to continually replace that remored from 
the compound named. — Mechaniai' Magtaine. 



EXTRACTION OE BULFBDR. 

An entirely new process is just reported to have been introduced 
Into Italy by M. Brunfaut, a Belgian. Tlie average composition 
of the sulphur-stone of the Eomagna is, for every 100 paits, 30.60 
of sulphur, S6.80 of lime, 41.20 of alumina and silica, and 1.40 of 
water. By the ordinary method of extraction, only 10 of the 30 
parts of sulphur are obtained. There is, therefore, a loss of np- 
warfs of 20 per cent., which, of course, must influence not only 
the profits, but also the price of the article. These defects in the 
system appear to have been completely obviated by M. Brunfaut, 
wtio is sail! to have obtained a yield of 25 per cent, instead of 10. 

As already observed, the sulphur is contained only in » state of 
mixtui'e in the Romagna stone, and, not being in chemical combi- 
nation with any substance, is easily separated by fusion. The 
melting-point of sulphur being extremely low, fusion may be ef- 
fected oy hot air or by steam, instead of in kilns or even heaps, 
where the excess of heat converts a large portion of the substance 
into sulphurous acid. Taking advantage of this property of sul- 
phur, M. Brunfaut employs an appai-atus wbieh consists of a hori- 
zontal cylinder containing an Archimedean screw throughout its 
whole length. The cylinder is made to revolve more or less 
slowly, according to the nature of the mineral to be treated. The 
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Ba1pl)ur ore is poared in through a funnel at one end of the cylin- 
der, and when it has sufficiently iindernonc the action of the ap- 
paratus it is led out nt the other end. The temperature in tJie 
cylinder is maintained by hot air or Hteani, which is inti'oduced 
under a pressure of 3 atmospheres. By this machine 150 cubio 
metres of the mineral arc reported to be disposed of in 34 hours. 
This economical method of extracting sulphur from its minerals is 
a matter of great imjKirtance to Italy, which is so rich in that 
valuable substance. 



TO ELECTRO-PLATE PAPER OR OTHER FlBROUa UATBRIAL. 

A mode has been derised for depositing copper, silver, or gold, 
by the electric process, upon paper or any other Bbrous material. 
This is accomplished by first rendering the paper a ^ood conduc- 
tor of electricity, without coating it with any material which will 
peel off. One of the best methods is to take a soluUon of nitrate 
of silver, pour in liquid ammonia till the precipitate formed at fii-st 
ia entirely dissolved again ; then place the paper, sillc, or muslin, 
for one or two hours in this solution. After tailing it out and 
drying well, it is exposed to a current of hydrogen gas, by which 
operation the silver is reduced to a metallic state, and the mate- 
nal becomes so good a conductor of electricity that it may be 
electro-plated with copper, silver, or gold in the usual manner. 
Material prepared in this manner may lie employed for various 
useful and ornamental purposes. 



The " British Medical Journal " publishes the following inter- 
esting note on Arsenic in Aniline Colors from Professor Wanklyn, 
of the London Institution. It indicates clearly enough the source 
of skin- poisoning in magenta-colored socks : — 

" It is generfliy known that some of the old crude magenta 
coke and liquor which was in the market some few years ago, 
shortly after the first bringing out of the dye, was largely contam- 
inated with arsenic. But it is not generally known, even to chem- 
ists, that much of the beautifully crystallized magenta used to 
consist of arseuiate of roseine, being not, properly speaking, con- 
taminated with arsenic, but actually consisting of an arsenical 
compound. In the early part of 1863 (assisted oy Mr. Robinson, 
who was my assistant at that lime), I made an examination of the 
beautifully crystallized magenta which was being manufactured 
in one of the largest coal-tar color works in Europe, and found 
'" ' ' ■ . - oseine, apparently chemically pure." 



SWEET PRINCIPLE OF 

Dr. Adoiph Ott has been examining frozen potatoes for the pur- 
pose of conflnuing or disproving the truth of the common theory 
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is due to the eonver- 

!8 of experiments, he 
concluded that this sweet principle was caused, during the freez- 
ing and thawing, bj the sttp bursting the cell and thus destroying 
■vitality; at the same time decomposition sets in, which, though 
retarded by the cold, is not entii'ely arrested; the more so as at 
the season must likely to freeze, and especially during a snow- 
fitorm, there abounds that powerful oxidizing agent, ozone. The 
■outer portions, no doubt, are first attacked by it, and may thus he 
transformed into diastase, a body possessing the power of convert- 
ing a comparatively Inrge quantity of stai-ch first into dextrine, 
and then, at the temperature of 140° to 170°, as in the process of 
cooking, into sugar. 



OK THB FOBHATION OF THE DIAHOKD. 

Researches on this subject have lately been made by Messrs. 
Goeppcrt and D. Brewster. The black diamond of Bahia is, 
accordino; to Mr. Goeppert;, a mixture of amorphous carbon and 
diamoniT M. Liebig's eiperiments on its combustion also agree 
with this statement. It otten happens that the diamond incloses 
other crystals; iron pyrites, particularly, has been noUced in it 
by Mr. Uartwig. Sir David Brewster calls attention to the micro- 
scopic cavities existing in this as well as in other gems, as in the 
topaz and emerald. These cavities are found to be often very 
numerous in certain dark diamonds ; they, thus dispersing the raya 



of the light, are therefore of no value in jewelry. Mr, Goeppert 

"-1 that the diamond must originally have possessed a certain 

J ; we notice, in fact, in a diamond belonging to the Em- 



plasticitv ; 
peror of B; 



peror of Brazil, the impression yet of a sand grain. The black 
as well as the crystallized white ones bear also the signs of analo- 
etnxa impressions produced by foreign bodies. Some iovesUgators 
believe they have recognized the cellular tissue of plants In the 
ashes resulting from the combustion of this gem. Mr. Goeppert, 
however, has not yet detected with ceilainty any traces of organi- 
zation, neither in the diamond nor in its amoi'phous form, the 
plumbago. As to the question so often discussed, whether the 
diamond be formed by Plutonic or Neptunic action, the latter 
naturalist is of the opinion that the first hypothesis is scarcely ad- 
missible, experiments having shown that the diamond is changed 
into a kind of coke whenever exposed to the intense heat of a 
galvanic battery. The second hypothesis, attributing its forma- 
tion to Neptunic action, is sustained by the authorities of Newton, 
Brewster, and Liebig, being also that which is best in accordance 
with all that is known about the gneiss, itacolumite, and the met- 
amoi-phic i-ock in which it is found. The character of these rocks, 
however, does not allow ns to attribute to them a Plutonic origin. 

— CoSTOOS. 

The origin of the diamond haa been a subject of much specula- 
tion, as the circumstances under which it is found in nature afford 
no clue to the process of its formation. 
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Lately, Prof. Simmler, of Switzerland, baa added a new theory 
hi the manj existing ones. Tlie diamond often incloses cavities, 
whicli in some instances contain a gas, in otlievs a liquid. Sir 
David Brewster, wbo liad given much attention to the sulijcct, 
found, iu investigating the nature of the liquid, that its refractive 
power is less, but its expansive power gi'eater, than that of water. 

In comparing the results obtained by Brewster witli tliose calcu- 
lated for other liquids, Simmler found tlie numbers for the expan- 
sive and refractory power of the liquid referred to, to coincide 
singularly with those for liquefied carbonic acid. But other facts, 
observed by different savans, tend to prove also the presence of 
this agent in the coating of the most valuable of gems. We men- 
tion the bursting of such crystals, wlien expoaea to heat, the fre- 
quent occurrence of two liquids in the cavities, wherefrom the one 
behaves lilce water towards heat and light, anil the other lilie liquid 
carbonic acid. On one occasion it was observed that the liquid 
contents,in a quartz crystal which was dashed to pieces, were scat- 
tered around with a great noise, burning holes in the handkerchief 
wound around the hands of tbc experimenter. The acid content 
itself had disappeared. Upon tlicse observations Prof. Simmler 
establishes his theory. If carbon, as he supposes, is soluble in 
liquid carbonic acid, it would then only be necessary to subject 
the solvent to slow evaporation, — the carbon would thereby be 
deposited, and by talking proper care assume crystalline forms. 
In evaporating quiclily, the so-called black diamond might per- 
haps be produced, which in the state of powder is largely used 
for polishing the colorless diamond. Though the liquiu rcfeired 
to has never been subjected to chemical analysis, the formation of 
liquid carbonic acid in the interior of our globe may nevei'thelesB 
be considered as highly probable. In the gaseous form, we know 
it to be evolved in immense quantities fi-om fissures, rolcanoes, 
and mineral springs. When, now, this gas ia produced in the cav- 
ity of a rock which is free from fissures, it will finally be com- 
pressed BO highly that it will assume a liquid form by itself. Cer- 
tain rocks may be considered sti-ong enough to resist the expansive 
foreo of this agent. Let, now, carbon be present: if the sumo is 
soluble, it will oe taken up and deposited a^^n while the carbonic 
gas is escaping through some newly formed cracks or fissures. — 
acietUific American. 

At a recent meeljng of the scientific department of the Silesian 
Society, Prof. Goppeit read the following contribution upon this 
subject which we here translate ; — 

" In the year 1861, in a paper entitled ' Upon Inclosures in Dia- 
monds,' which was honored with a prize by the Holland Society 
of Sciences in Ilaariem, I discussed the various theories respecting 
their formation, the pyi-ochemio and the Neptunic, togetlier with 
the arguments pro and con. In view of the inclosures to be met 
with m diamonds, the nigrescence and the coke-like formatioa 
produced In them by combustion, and the conduct of the so-called 
black diamond when subject to a similar process, and finally by 
reason of their occurrence in and with Neptunic formations, I pro- 
nounced myself in favor of their Neptunic origin, without however 
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finally diwoaing of the question as to their possible or^nic origin, 
but merely giving sodic specimena which might hei-eafter be 
tumeil to account. Those specimens consisted of faithful repre- 
K-ntstiona of sorentl inctosui'cs contained in various diamonds of 
my collection, which not only iMre reaemblanee to rounded and 
parenchymatose plant-celia, but might, not improperly, be com- 
pared to a\ga) and fungi. Althougl) well acquainted with the 
tnoro frequent formations produced in diamonds b^ bubbles, 
cracks, and flawa, anO consequently thoi-oughly aware of the dif- 
ference, still I have not yet ventured to declare these other for- 
mations to be of organic ongin, or even to designate them by a 
systematic name, but contented myself with calling the attention 
r)f investigators to them. They merit such atteutioD all the more, 
since, very recently, tlie so-called primitive clay slates, evea 
gneiss, wliich accompany diamonds, have, through the discovery 
of organic remains (I need only call to mind the Eozodn Canadenae 
In the lower gneiss of Murehison), been drawn more and more 
into the graup of palseontological strata. Delesse, in an interest- 
ing article on the occurrence of nitro^n and organic compositions 
in the earth's crust, published in the journal of the German Geo- 
logical Society in I8(j0 (Vol. Xii., p. 429), has discovered tbe tike 
in a great number of minerals, as in quartz, fluor-spar, emerald, 
the loadstone, calc-apar, also in granite, porphyry, diorite, mela- 
phyr, serpentine, trap, basalt, hornblende state and itacolumite, 
the snpp<iscd matrix of the diamond. The supposed, 1 say, since 
Tscliudi has recently and correctly drawn in question its natural 
occurrence in itacolumite. and even declared its flexibility, that 
much-admired property of this remarltable stone, to be not origi- 
nal, but imparted to it by heat. Gustav Bischof (' Text-book of 
Physical and Chemical Geology ') pronounces himself in favor of 
the aqueous origin of the diamond. Prolonged investigations 
have recently led me to examine a rhomboidal diamond, in which 
I obsci-ved for the first time (what bears especially upon the'ques- 
tion of aqueous origin) dendrites formed of extremely delicate 
blackish gi-ains, just as they frequently occur in chalcedony, jas- 
per, and other minerals formed by watery process. Of still 
greater importance are two diamond crystals with green -colored 
inclosures, which I discovered in the Royal Mineralogical Cabinet 
In Bei-lin, and which were submitted to my examination in the 
moat generous manner by Prof, Rose. The fii-st one, weighing 
263 milligr., contains a great number of accurately round grains 
' of a unilbiiu green, and scarcely compressed ; even in those pla- 
ces where they lie close togetlier, they oo not run into one another, 
nor flatten one another, but preserve their rotundity. This invol- 
untarily reminds us of an alga, a Palmdlaeea, like the ProlocoeoM 
fluvialis, which indeed it resembles exactly. The second ciystal, 
15 millgr. in weight, displays a similar alga-shape of a like 
green color; tlie grains are not so round, but rather drawn out, 
often hann;ing to one anither like the links of a chain, often occur- 
ring sing^ or in pairs. These last appear then joined originally 
to one another by a bridge-like prolongation, then subsequently 
miited into some larger body ; these forma, resembling the etm^ 
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tare of the lower nlgae. occur too frequently to be set <Iown as 
ciisiial forraatioDs, even altbough the definite shape does not stand 
oat so unmistiikably as in thePi'otococcusin tliepi-evioas dinmoiid. 
I must confess to the opinion that ne hare liere only a filling out 
of the organic form, and that the green colov, notwithstanding its 
Bimilarity with tbat of the Falmellncete and other of the lower 
algse, is due to mineruls. Among the algte known to me, it 
remindstnemost of the Z*aimo.?teamai»-ococca(Kiitzing), described 
by A. Bi'auu in 1849. — American Atheiueam. 



MANOFACTDKE OP AHTIFICIAL DIAMONDS. 

The French publication, " La Propagation Industrielle," pub- 
lishes a descripfjon by M. Caliste Sail of his method of producing 
colorless, poloi-ed, or black diamonds. The system is based on the 
principle tbat when a current of clilonne oi- of hydrochloric gas 
passes through cast iron in a liquid state perchloride or protochlo- 
ride of ii-on is formed, both of which vaporize, the carbon con- 
tained in the cast iron remaining in both cases perfectly intact, 
because the chlorine cannot direelly unite with it. The crystalliza- 
tion of the carboD is then witliin the general rule, for in a body 
which is dissolved and capable of crystallization, crystallization 
takes place each time that the dissolving agent evaporates, the 
size of the crystals depending always on the slowness of the 
operation. 1st, To obtain colorless diamonds, a current of dry 
chlorine must be brought to the bottom of the crucible containing 
tlie cast iron, by means of a bent tube of china or fire-clay. No 
organic coloring matter I'esists the action of chlorine, so that the 
perchloride of iron in evaporatjn? leaves the carbon to become a 
colorless crystal. 2d. When it is desired to give the crystal a blue, 
sreen, pink, or yellow tint, it is only necessary to mix with the cast 
iron certain metallic oxides in sufiicient quantity, such as those of 
chromium, cobalt, and others, or their salts, which will give these 
coloi-s. 3d. To obt^n black diamonds, hydrochloric gas must be ' 
brought to tho bottom of the crucible in the same manner as for 
cotoi-ed or colorless diamonds. Protochlovide of iron will be 
formed, which is volatile, but in this ease the carbon will remain 
black, in consequence of tho presence of hydrogen. This ex- 
plains the fact of all diamonds having the same chemical and min- 
eral properties, and why in nature the black diamond is found 
in the gi-eatest quantity, because its formation in alluvial soils 
requires only the presence of sulphurie acid and marine salt, 
whereas tho others require the presence of particul.ir oxides which 
are often wanting. To obtain all these varieties of diamonds special 
furnaces are not necessary ; the crucibles must becovei'ed to prevent 
the oxidization of tlie cast iron, which might change tho carbon 
into carbonic oxide, and diminish, in consequence, the yield of the 
operation. These crucibles should be provided with a small tube 
reaching outside the furnace, which will enable the chloiides re- 
sulting from the reaction to be gathered. When the liquid cast 
Iron has been almost completely evaporated out of the crucibles. 
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the diamonds can be removed without disturbing the cruciblea, 
and by means of solvents any c:ist iron which niiglit be iidliering 
to th[-'m can be removed ; the opei'ation of cuttiag will thus be 
shortened, for there will be no moi-e oxidized piirUcles to re- 
move, nnd the crueible will be reactj for s, fresh operiition. Ac- 
cording to M. De Siiix 1 kitogmmme of cast iron will yield at leaat 
60 grjimmos of diiiiuonils. The cost price of the colorless dia- 
monds will be about 20f. per 60 gi-ammes, which, at the current 
price, would be 75,000f. The cost of tlie black diamonds will be 
under 6f. per 60 grammes, representing a value of 14,200f. — Sci- 
adijie Amerieaa. 



csroLiTE Am ITS psoDDora. 

This remarkable mineral, partially transparent, of a vitreous 
lustre, and brittle texture, is a fluoride of sodium and alumuiium, 
containing : — 



100 

It la found in an immense deposit in Greenland, at Iviktoat, at 
the head of Arkaut Bay, near Cape Farewell. The first discovery 
was made by one of the missionaries, who carried a specimen with 
him to Copenhagen. Its true compositiou was determined by 
Vauquelin. 

Tliere is a bed 80 feet thick, and 300 feet long, at the above- 
mentioned place. 

It is frequently aasociated with the aalts of metals; and beauti- 
ful crystals of galena, or sniphido of lead, chalybite, or brown 
spathic carbonate of iron, resembling spar En lusti'e, copper py- 
rites with silver, iron pyrites, etc., are found therein, arranged in 
masses segregated from the white, transparent, ice-like cryolite. 

The Pennsylvania Salt Company introduced to our countiy 
this valuable material. 

They are now devoting their attention to the preparation of 
caustic soda, carbonates, and other salts of soda, sulphate of 
Uumina, etc. 

Soda is obtained from cryolite by simply mixing with lime, and 
subjecting to heat. The fluorine combines with the calcium, 
forming fluoride of calcium ; while the remaining metals absorb 
oxygen from the air, and become alumina and soda. Carbonic 
acid is then passed through the solution, forming with sodium a 
carbonate of aoda, which remains suspended, while the alumina, 
being insoluble, is deposited at the botton of tlie vessel. The 
carbonate of aoda is deprived of Its acid by means of lime in tlie 
usual manner, and thus rendered cauaUc, and fitted for the use of 
the soap-maker. 

One hundred pounds of cryolite yield 44 lbs. dry oaustjc eoda ; 



i^iGoo^lc 



CHEWSTET. 225 

or 76 lbs. dry carb. soda; or 203 lbs. crystal carb. soda; or II9J 
lbs. bicarb., and 24 tbs. alumina. 

The sulphate of alumina contains 3.82 of sulphuric acid to 1 

equivalent of alumina ; therefore, this is more tban a neutral salt, 

which 19 very desirable for manufacturera of paper, calico prin- 

t«rs, etc. It is also entirely free from iron, ftaotber very impor- 

, tant characteristic. 

There is another very important use to which cryolite can be 
applied. By a fusion of 1 part of cryolite with from 2 to 4 of pure 
Bilex, a beautiful glass is formed, susceptible of mould and pol- 
ish, and capable of being manufactured into an endless variety of 
useful and ornamental articles, and probably many utensils for 
chemical and pharmaceutical use will be made of it. The cost is, 
at pi'esent, from 10 to 20 per cent, higher Chan ordinary flint glass. 
The wai-e seems to be stronger than glass. — Druggists' Ciradar. 



THE UETAI. 

M. WShler has published the following facts concerning the 
metal cerium. The metal itself was obtained by the following 
process: A solution of the brown oxide of cerium in hydro- 
chloric acid was mixed with an equivalent quantity of chloride of 
potassium and of chloride of ammonium, and the whole evapo- 
rated to dryness. The mass was then transferred to a platinum 
crucible, and heated till the whole of the chloride of ammonium 
was volatilized and fusion obtained. The fused mass was poured 
out, coarsely powdered, and mixed while still warm with frag- 
ments of sodium, and introduced into an earthen crucible previ- 
ously heated to i-edness. When the contents had again fused and 
the excess of sodium volatilized, the crucible was removed from 
tho lii-e ; the deep gray resulting mass was filled with little metal- 
lic globules. In a second experiment a large piece of sodium was 
thi-own into a red-hot crucible containing chloride of potassium, 
and then the coarsely powdered chloride used before. In operat- 
ing in thia way, a larger proportion of metallic globules was o!)- 
tamed, some of which weighed 50 to 60 milligrammes. These 
metallic globules appear to consist principally of cerium. The 
color of the metal is intermediate between the color of iron and 
that of lead. The metal is lustraus when polished ; it is mallea- 
ble. Its density is about 5.6 at 12°. Exposed to the air it loses 
its lustre, and becomes slightly blue. It feebly decomposes water 
at 100°. Hydrochloric acid dissolves it with energy ; concentrated 
nitric acid converts it into clear brown oxide ; the dilute acid dis- 
solves it. B^ evaporation a white salt Is obtained which leaver, 
after calcination, a brown oxide, insoluble in niti'ic acid and in 
dilute sulphuric acid. Concentrated sulphuric acid slowly dissolves 
this oxide, forming a yellow solution which shows the reactions 
of eerie salts. Hydrochloric acid dissolves this oxide with disen- 
gagement of chlorine, forming a colorless solution. Whenaglol)- 
ule of cerium is heated by the bloiv-pipe to dull redness, the 
metal inflames and burns vividly, fonning brown oxide ; bat upon 
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snbmittine; n globule saddenlj to a very high tempemtQre, It 
burns wlih explosion, sending out bluish sparks. Cenum powdei 
can inflame below 100°. 



THE NEW KETiLLS. 

The " Boston Journal of Chemistry " says i We presume bnt 
compaiiitirel; few of our readers have had opportunities of eit- 
amining the new melnls bruaght to light by spectrum analysis. 
The two most remarkable, ctesium and rubidium, are Htrikingl^ 
like tlio metal potassium ; and so greedy are thoy for oxygen, it 
Is necessary to keep them constantly immersed in pure naphtha. 
The expense of eliminating these rare and sparsely disseminated 
inelals is so great that tlieir cost is marvellously high. A speci- 
men of 1-uhidium in our possession cost us at the rate of more than 
7,000 dollars a pound, or 1 dollar the gi-ain. These two new alka- 
line met^ils were discovered by Bunsen, a few years ago, while ex- 
perimenting npon some mineral waters with the spectroscope. By 
no otiier method of analysis could they have been discovered. In. 
examining the waters, he observed some bright lines he had not Been 
In any otlicr alkalies which he had investigated. He felt certain 
that tiiese lines indicated a new metal or metals, just as Adams 
and Leverrier, from the perturbations of the planet Uranus, wore 
convinced of the existence of Neptune. The amount present in 
the substance examined could not exceed the one-thousandth part 
of a gi'ain ; hence, the quantity held in the water was inGnitesi- 
mal. To obtain a manageable quantity, Bunsen evaporated 40 
tons of the Durklieim Spring water, and from this vast amount 
obLiined of CEesium only 105 grains of the chloride, and of rubid- 
ium 135 grains! How few know anything of the magnitude of 
the labors of chemists engaged in reseai-chT Since the discovery 
of the new metals in the spring-water of Durkheim, they hare 
been found in many other springs, in mica and other old Plutonic 
silicates ; also, in the ashes of beel^i-oot, tobacco, coffee, and 
grapes. The mineral lepidolite contains considerable iiibidinm, 
and most of the specimens in the hands of chemists were obtained 



from that minei-at. We cannot predict for the new alkaline met- 
als any very great practical use in the arts. 

The other new and interesting metals wliich we find in our col- 
lection are litliium, thallium, and indium. The first of these is of 
white color, and fuses at 180°. It is the liglitest metal known, 
being almost as light as cork. Before spectrum analysis was dis- 
covered it was supposed the lithium salts were very rare ; but the 
wonderful spectroscope revealstheir presence in almost all waters, 
in milk, tobacco, and even in human blood. A very strange plant 
b the tobacco-plant. How singular, that atoms of the rarest and 
most remarkable of all the metals — csesium, rubidium, and lith- 
ium — should be found in this pungent need! When volatile 
lithinm compounds are heated iu flame, they impart to it a moat 
magnilicent crimson tinge; nothing in ordinary pyrotechny can 
compare with it. If one six-thousandth part of a grain of lithium 
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OaTbttnitatiim of Wood. — M. Gillot, in a memoir to the French 
Ac&dcmy of Scieoces on thia sulMect, says the only cundition es- 
eenUal for the production of good charcoal is, that the operAtion 
sliall proceed slowly. The decomposition of wood cooimeDces at 
about the boiling-point of water. During the decomposiiiou, the 
production of ciu'boniG acid causes a development of lieat in tlic 
retort greater than that out of it, when the heat applied approaches 
S00° C. Too rapid an increase of internal heat gives rise to the 
formation of tar and gaseous pi'oducts, diminishing in a corre- 
sponding degree Uie useful accessory products, as well as the yield 
of charcoal. The coodcnsed products contain the largest propor- 
tion of awitio acid (about 28 pej cent.) when the temperature of 
the oven is 218° C. In this way a given amount of wood will 
yield about two-thirds in weight of charcoal, and 7 or 8 per cent. 
of acetic acid. 

Electric Go* Signal. — A Berlin mechanic has invented an inge- 
nious apparatus for giving an alarm in case of the presence of 
carbonic oxide or coal gas in a room. It consists of a galvanic 
batteiy with a bell and a glass tube filled with liquid chloride of 
palladium. This metallic Bait is extremely sensitive to the pres- 
sure of carbonic-oxide gas. A small quantity of the gas wul at 
once throw down some of the metal fi'om the solution, and this 
precipitate collecting in the bottom of the tube establishes a con- 
nection in the current of electricity, and the violent ringing of a, 
bell will warn the sleeper of his danger. 

Bronzing Cast Iron. — The following is a method of giving cast 
iron the appeai'svnce of bi'onze without coating it with any metal 
or alloy ; *' The articia to be so treated is first cleaned witli great 
oare, and then coated with a uniform film of some vegetable oil ; 
this done, it is exposed in a furnace to the action of a high tem- 
perature, which, however, must not be strong enough to carbonize 
the oil. In this way the cast iron absorbs osygen at the moment 
the oil is decomposed, and there is formed at the surface a thin 
ooat of brown oside, which adheres very strongly to the metal, 
und will admit of a high polish, giving it quite the appearance of 
the finest bronze." — Amerietm Aiiiaan. 

Process for Covering Iron and Steel mtk Copper wxihout a Battery. — 
This process, due to Herr Graeger, is described in a recent num- 
ber of the " Poly technisches Notizblatt." The objects are first 
■well cleaned, and then painted over with a solution ot prolochloride 
of tin, and immediately afterward with an ammoniacal solution 
of sulphate of copper. The layer of copper thus pi-oduced ad- 
heres so firmly to the iron or steel, that the different objects can 
be rubbed and polished with fine challc without injuring the de- 
posit. The tin solution is prepared with 1 part of crystallized 
chloride of tin, S parts of water, and 2 parts of hydiocbloiio acid; 
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thn copper solution, with 1 part sulphate of copper, 16 parts of 
waiLT, ammonia eiifSdent to redissolve the precipitate formed 
when it is tiililed. Zinc and galvnnized iron can be trentod, ac- 
cording to Boetger, direct!; by the copper solution, without using 
the tin Bait. 

Action of Water of Lead. — Professor Boetger, inquiring into the 
cause of the action of distilled water on lead, has found it to be due 
to the presents of carbonate of ammonia, and not, as is usually 
Mcrilied, to the air dissolyed in the water. After having been 
boiled for a time, distilled water will not atlaclc the lead until after 
a fH>n»idenible exposure, when a reabsorption of ammonia and 
carbonic acid from tlie air, where they are always present, may 
bo supposed to have taken place. Boctger has further found that 
the alloying of the lead with a small amount of tin protects tlie 
former from being acted upon, and this fact suggests the advan- 
tage of ])UTp(>sely introducing a little tin into the metal from which 
lead piping is to bo manufactured. 

Combtatioa. — The perfect conibustion of 1 ton of anthracite 
coal, or of coke, requires over 6,970 pounds of oxygen, derived 
from about 310,000 cubic feet of air at ordinary temperature, 
equivalent to a column I foot square and over €4 miles in length. 
This calculation is based upon the supposition that all of the oxy- 
gen of the air is made available ; but in practice it is found neces- 
sary to introduce twice the quantity of air IJiat by calculation 
would be sufficient. 

In the converaion of 1 part of solid carlmn into carbonic oxide, 
there are involved 2,473 heat units. lu the conversion of the car- 
bonic oxide thus obtained into carbonic acid, there are involved 
£,607 heat units, making S,080 heat units In all, of which the first 
or imperfect combustion yielded but 31 per cent, of the obtainable 
heLit; so that to limit the supply of air, so as to cause the exclusive 
production of carbonic oxide, would necessitate the use of three 
times as much fuel as would be required to do the same work 
were it properly burned. 

Oaliberfs Apparatut Improved. — This patent hood, by means of 
which any person can penetrate into poisonous atmospheres with- 
out danger, has been described in " Annual of Scientific Discov- 
ery" for 18G8, pp. 83, 84. While communication is kept up with 
the external atmosphere, the wearer of the apparatus is obliged to 
rebreathe the air expired by his luno;s, and the latter soon becomes 
surcharged with carbonic acid. M. Galibei-t now obviates this 
difficulty by providing a receiver. Into which he puts potash, the 
effect being to absorb the poisonous gas and make the expired air 
again fit for respiration. 

Preparation of Oxygen and OMorine. — In a paper communicated 
to the Academy of Science, M. A. Mallet stated that between 200° 
and 400° F., and in presence of steam, protochloride of copper 
absorbs oxygen from the air almost instantaneously to form an 
oxychloride, which parts with its one atom of chlorine at a higher 
temperature. So that oxygen gas, or chlorine gas_, can be pre- 
pai-ed at will, and in as large proportions as we wish, the same 
protochloride of copper serving over and over again. 
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AleoKolfromWood. — In the process of making paper f^om wood, 

as practised in Europe, round disks of wood are first subjected to 
the action of hydrochloric acid to dissolve the spongy cellulose. 
This latter has, until lately, been a waste product, but is now con- 
verted into alcohol in this wa; : The wood is boiled for 12 hoars 
in hydrochloric acid, diluted with 10 times its volume of water. 
The acid liquid, which is charged with grape sugar formed from 
the eponffy cellulose, is then withdrawn, the excess of acid aatu- 
ratea with lime or chalk, and a email quantity of yeast is added, 
the temperature being kept at about 68° F. Fermentation soon 
ensues, and when buoblea of carbonic-acid gas are no longer 
evolved, the liquid is diatilled to obtain the alcohol. 

Qas-proaf Cemeni for Laboraioriea. — Sorel's cement of basic 
chioride of zinc, when properly applied, is safer and better than 
the common lutings employed for preventing the escape of nox- 
ious gases, as, for instance, in the preparation of chlorine. For 
this purpose, commercial zinc-white is mixed in a mortar with 
one-half its bulk (or an equal weight) of Ijne quartz sand, and 
then rubbed up with an equal weight of chloride of zinc solution 
of 1.26 specific gravity (30° Baum6). — Dingier' a Journai. 

ffarmlaa "Pharaoh's Serpeafa." — A new method of making tha 
chemical toys called Pharaoh's Serpents has been suggested by 
Torbringer. The black liquor, which results as a useless product 
when coal oil is purified with sulphuric acid, is treated with fu- 
ming nitric acid. The dark-colored resinous matter which swims 
on the surface is then collected, washed and dried, when it forma 
a yellowish-brown mass, having about the consistency of sulphur 
which has been melted and poured into water. When this la ig. 
nited it undergoes such a wonderful increase in bulk that a cylin- 
der 1 inch long will give a snake about i feet in length. 

GMoride of Silver. — Prof MoiTcn baa observed some curious 
reactions of chloride of silver when in presence of chlorine. 
Moist chloride of eilvev recently prepared with an aqueous solu- 
tion of chloiine, when enclosed in a glass tube, gradually becomes 
blackened when exposed to light, silver being reduced and chlo- 
rine liberated. On the sealed tubes being placed in darkness, the 
liberated chlorine would recombine with the silver, again forming 
white chloride of silver. This decomposition and recompositJon 
might be effected indefinitely. So also of bromide of silver and 
other salts. 

Teat for a Free Acid. — Dissolve chloride of silver in just suffi- 
o make a clear solution. If a little of the W ' ' 



added to ordinary spring-water, the carbonic acid present in the 
latter will neutralize the ammonia and precipitate the cliloride. 
The above forms a good lecture experiment, the test being a veiy 
delicate one. 

To Bemove Aniline Colora. — Instead of powdered metallic zinc, 
which simply converts them into compounds of zincaniline, with- 
out always rendering them soluble in water, Dangeville and Gau- 
tin employ a solution of permanganate of potash, with some di- 
lute sulphuric acid, thickened, ifrequired, by clay or gelatinous 
silica, and followed by a bath of sulphurous acid, 
20 
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Thi/mie deid. — This acid, obtained From the essential oil of 
thyme, has been proposed as a siiccpdaneuni of csrbolic acid or 
ci'eosoCc. It emits no diaagi'eeable smell, and is powerfully aDti- 
septic. Its composition is CuUuOg. In a coDCentrated form it 
may take the place of nitrate of silver; and, as-an antiseptic, it 
should be dissolved in 1,000 parts of water, with the addition of a 
little alcohol. 

New Alloyi of Lead and Tin. — Two new alloys are described, 
containing less tin than ordinary pewter, which are not acted 
upon by foiling acetic acid or by salt water, and may therefore be 
used for some kinds of utensils. The Urst alloy contains 1 part 
of tin and 2.4 parts of lead. It has a density of 9.64, and melts 
at 3'20° F, It is made by first melting the lead, and, after skim- 
ming it. adding the tin, by stirring it constantly with a wooden 
fltick. In the mean time the lead ia prevented from settling to 
the bottom. The second alloy consists of 1 part of tin with 1.2d 
of lead. It is less malleable and more brittle than the first. 

Artijicial Magnetic Oxide of Iron. — M. Sidot has commaoicated 
to the Academy of Sciences a pa^cr " On the Artificial Production 
of Magnetic Oxide of Iron." This he does by introducing a small 
platinum .disk, filled with colcotbar, into a porcelain tube, situated 
in a direction parallel to that of a dipt)tng-needle. After keeping 
the Cube at a temperature a little below a white beat for about an 
hour, the colcotbar will be found transfonned into a grayish 
metallic oxide, the particles of which are strongly agglomerated 
together. This mass possesses the property of polar magnetism. 

Aetion of Colored Says on Plants. — An examination of the tabu- 
lated results obtained by M. Cailletet shows that the calorific rays 
as well aa the chemical rays are without action on the dissociation 
of carbonic acid by plants. It would seem, from an inspection of 
these results, that the colors the most active in a chemical point 
o( Tiew (in regard to the coloration of chloride of silver, for ex- 
ample) are those which favor the decompositioQ of carbonic acid 
the least. Yellow induces the largest decomposition, and red 
next ; violet and blue affect it but little. With green light, whether 
from the colorcontainedia vegetables, or from solutionsor colored 
glass, the action is peculiar. Under this influence the decomposi~ 
tion of the carbonic acid is nil; a new quantity of this gas is, on 
the contrary, prodneed by the plants. 

Ehcedine. — A new alkaloid, named rhjedine, has been dis- 
covered by Hesse, in the red poppy and in opium. It is soluble 
in water, alcohol, and ether, crystallizing from the last in white 
prisms. Ammonia precipitates it in white crystalline flocculi, 
Bichloride of mercury gives a white amorphous precipitate, chlo- 
ride of gold a yellow precipitate, and strong acids decompose it in 
the gold, giving a purple solution. 

• Tiers-Argent. — This beautiful white alloy consistsof two-thirda 
aluminiam and one-third silver. It is now made perfectly homo- 
geneous, and is easily fabricated. Its hardness and lightness are 
valuable qualities in table furniture. Spoons, forks, goblets, and 
salvers, made of this material, are rapidly coming into use in 
Farls. 



^.iGooglc 



CUEHISTRT. 231 

A New ThalUunt Mineral. — A selenide of copper, silver, and thal- 
lium hiis been founiJ in Norway and analyzed by M. Nordens- 
^old. It contiiins 17 per cent, of thallium. 

Minerais of Newfoandland. — Recent investigation has proved 
that the island of Newfoundland posaeasea mineral treasures in 
large variety and abundance. Since the discovery has been made, 
the project has been revived of building a railway from St. John's 
across the conntry to the western shores of the Island. The pro- 
jectors of the road have secured a ti'act of land 20 miles ir — '^-' 



render it accessible for mining oui 

Minerala of Calif orma. — Professor Whitney reports that of the 
64 elementary substances existing in nature, so far as known to 
chemists, there are but 36 which have yet been proved to occur in 
California in mineral combination, and 23 elements are wanting on 
the Pacific coast. Of these, a few are extremely rare, but the 
absence of others is surprising. Fluorine, a substance of very 
general distribntion, in its most abundant source, fluor-spar, seems 
entirely wanting in California, alUiou^b it may yet be discovered 
in the micas. Taking the whole Pacific coast, from British Co- 
lumbia to Chili, the following facts appear: The paucity of spe- 
cies, eoasideriog the extent of region as compared with other 
parts of the world; the remarkable absence of prominent sili- 
cates, especially of the zeolites; the wide spread of the precious 
metals ; the abundance of copijer ores, and comparative absence 
of tin and lead ; the similarity in the miueralizea condition of the 
silver; the absence as vein-stone of floor; no mineral species 
peculiar to the coast. 

Iron in Algeria. — The mineral wealth of Algeria is represented 
to be inexhaustible. At the iron mine Makta-et-IIadeel, near 
B4ne, the mineral in some places crops np above the surface of 
the ground, and is worked in immense, crater-like cuttings to a 
deptt of too feet. About 200,000 tons of ore, yielding 65 per 
cent, of pure metal, are annually sent to France from these mines. 

Copper in Nan Hampshire. — Pi'ofessor Hitchcock, in a recent 

Siblie lecture, said there was enough copper ore in Gai-dner's 
ountain. New Hampshire, to supply all the United States for 
200 years, the metalliferous vein extending for 5 miles and having 
an average depth of 500 feet. 

Manganese in Galifomia, — According to the "Mining Journal," 
black oxide of manganese has recently been found in great quan- 
tity in a mine on the coast range of mountains in California. 
Several hundred tons are ready foi- shipment at San Joaquin City. 

Artificial Qema. — The base of these gems, as patented by the 
superintendent of the Royal Porcelain Works at Berlin, is a flux 
obtained by melting together 6 drachms carbonate of soda, 3 
drachms burned borax, 1 drachm saltpetre, 3 di'aehms minium, 
and \i ounce purest white sand. To imitate in color the follow- 
ing minerals, add to the flux the ingredients named in connection 
With each gem: Sapphire — 10 grains carbonate of cobalt; Opal 
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— 10 grains oxide of cobalt, 15 grains oxide of maasanese, and 
from 20 to 30 graina protoxide of irou ; Amelbrst — ?to 5 grains 
carbonate of peroxide of manganese ; Gold Topaz — SO grains 



ixide of uranium; Emerald — 20 grains protoxide of iron, and 
10 grains carbonato of copper. — Chemical News. 

Magnesia CmcibUa. — According to the "Mechanics' Maga- 
zine," a patent has been taken out in France for m^ng crucibles 
from magnesia, which forma the beat materials for crucibles to 
inelt piatiDum, iron, or steel in. They are momdcd by preasnre, 
and are then exposed to the heat of an oxyhjdrogen flame, b? 
which they are broaght to a semi-pasty condition, when the mag- 
nesia acquires its greatest density, cohesion, and liardness. 

Arsemc in Bitrmith. — Dr. Gunning has shown that the metallio 
bismuth of commerce almost always contains arsenic. This is in- 
teresting in a medico-legal point of view, and also may explain 
many obseore affections of the stin, mucous membranes and 
«ther organs, in persons who make free use of the various cos- 
metic powders containing bismuth. 

Nob Sottree of Thallium. — A new source of this rare miner^ 
has been discovered in the flne-dust obtained from a sulphurio 
acid works,, in Holland, where pyrites from Suhrort is bumed. 
This flue-dust contains about 1 per cent, of thallium. 

Acetylene. — According to Eieth, the imperfect combustion of 
coal gas, which takes place when the flame of a Bunaen's burner 
has gone down so as to burn within the tube, has been found to 
be a rich source of acetylene. The escaping gases are collected 
by means of a funnel placed over the burner, and connected with 
an aspirator. The quantity of the silver compound of acetylene 
obtained from one burner in 12 hours amounted to 100 grammes. 
— ZetfeeAr./. Chem. 



A HEW PK0CES8 FOR PBESERTTHa TOOD, 

At a recent meetjng of the Massachusetts Institute of Technol- 
ogy, Dr. Sim, of Charleston, S. C, gave an account, with ex- 
periments, of his new process for preserving meats. 

Putrefaction is nature's process for returning organic to inor- 
ganic matter, and this is effected by diaiyzation or change in the 
proportions of the gases of which the former is composed. In 
meats this is brought about, as generally admitted, by tho action 
of minute animalcules, whose germs float in the air and permeate 
the animal tissues. Soon afler death come the monads and the 
bacteriums, which commence the process. These require oxygen, 
and, having taken this, they die. Next come the vibrios, which 
do not require oxjgen for their development, and under their 
hifluence putrefaction goes on rapidly. If, therefore, we can pre- 
vent the vivifieation of these germs, we prevent or arrest putre- 
faction. 

Sulphurous-acid gas will do this, hut it is evanescent and cannot 
bo fixed. Though theoretically the best, it is not available in 
practice, being effectual only while it is in contact with the mate- 
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rial to be preserved. Carbon is alao a, powerfal anti-putresccnt ; 
but it iajures the exteruAl appeai'ance of the meat and attracts 
oxygen. In bia process the sulphur and the carbon are combined 
in the bisulphide of carbon, in which both elements are Bxed, thus 
securing the advantages of both, with the disadvButuges of neitber. 
No animalcules can come into existence under its influence. 

The material is exceedingly cheap, much more so than salt, the 
estimated expense bein^ one-tenth of a mill per pound of meat 
preserved. To produce it, it is only necessary to burn sulphur in 
a close retort, and pass the fumes over glowing charcoal, when the 
escaping gas may be used as such, or maybe condensed into a 
liquid. He places the meat in a vat or chamber, fi-om which the 
air is exhausted, by machinery if need be, which is tlien filled with 
the gas. He preserved in this way, in September last, at Charles- 
ton, S. C., with the thermometer in the shade at 92° F., a whole 
sheep with the skin on. This meat i months after was found 
to be in a perfect state of preservation. The process goes on best 
at a temperature of 100° F. to 104° F., and is therefore best 
adapted for warm climates, where it is most needed. 

As usually met with, this gas is very fetid, but it can be prepared 
without disa^eable odor. If necessary, the protosulphide can 
be used, which has rather an agreeable odor. But even with 
the bisulphide, this gas will volatilize at 104° F. in a few minutes, 
so that the meat is perfectly tree from nnpleasant odor or taste 
after cooking. It everywhere permeates the muscular fibre, dis- 
solving the tat, and earning the oil through the whole tissue, 
giving a rich taste relished by many epicures. 

This process dififers from that of Prof. Gamgee (described on 
pages 75, 76 of this volume), in tliat the latter bugins where his 
ends; what comes away from his apparatus being the carbonio- 
oxide and sulphurous-acid gas which Prof. Gamgee uses, — the 
latter process being principally useful where the air is exceed- 
ingly dry. 

Fish may also be preserved by immersion for one minute in a 
solution of bisulphide of soda, made by the action of sulphurous- 
acid gas on carbonate of soda, with one-tenth of 1 per cent, of 
carbolic acid. 

ao* 
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HETAHOBPHIC ACnOK. 

Prof. Datid Forbes, in "Journal oF the Chemical Society," 
June, 18G9, clasitifiea the facts on this intricate subject under six 
different scctinns. 

1. By pi'essuro alone. — Alterations by compression and indura- 
tion, olU-D inducing cleavage, as in claj-alates. This metamor- 
phtc change is ti-uly mechanical ; but occasionally a slight amount 
of chemical change (combination apparently) has taken place, 
which possibly might have arisen from the indirect conversion of 
mechanical into chemical action. 

2. By beat alone. — Many soft beds, like shales and clays, be- 
come strongly indurated and converted into porcelanite, etc., in 
near contact with basaltic dikes. Beyond the mere expulsion of 
water, the change is similar to the baking of stone-ware. Such 
rocks, in situ. ai*e found generally to be more compact also from 
pressure at the same time. 

3. Bj heat, in conjunction with chemical action and crystalliza- 
tion. — Thus, if a calcareous and femiginous shale or clay be sub- 
jected to a heat much below fusion, whether in nature or artifi- 
cially, we have a complete change in its appearance and mineral 
composition, produced by the recombination of its constituents, 
and the formation of new minerals, such as epidote and garnet, 
both of which are silicates of alumina, iron, and lime. This will 
explain tho common occurrence of such minerals in the rocks al 
the point of contact with igneous eruptions, as most of the sedi- 
mentary rocks contain these constituents. When constant, but 
not necessarily great, pressure is added, very striking conversions 
take place, often due to reciystallization. To a similar cause may 
be attributed many of the metamor^bic crystalline limestones and 
marbles, when the contact with igneous eruptions may have 
heated them sufficiently to bring about such molecular changes. 

4. By aqueous action, either inducing crystallization, by intro- 
ducing or dissolving out certain mineral snbstances, by forming 
hydrated compounds with others, or by effecting chemical changes 
through the agency of the gases or solids, or both, held in solution 
in the water, all of which efiects may be more or less assisted by 
heat and pressure. Thus, the structure of organic limestone may 
be obliterat«d, and this be converted into crystalline ruek, as the 

2U 
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TeiDS of ciystallized calcite in modern coral reefs. Infiltra^on 
of ^ater holding carbonate of lime in solution will account for the 
formation of calcareous sandstones, giits, and tuffs, and the filling 
. tip of the pores of many vesicular rocks and lavas with carbonate 
of lime i tne reverse effects would follow from such rocks being 
snhiect to the aeljon of waters which could dissolve out sncS 
bodies previonsly existing in the pores of rocks. Certain zeolites 
or hydrated silicates mayTiaye been formed by the water entering 
into chemical combination with previously anhydrous silicates. 
Many magnesian limestones and dolomites appear to have been 
thus formed from limestones of organic origin bv the action of 
solutions containing magnesia. Other limestones bave been con- 
verted into iron-stones by the analogous reactions with solutions 
containing ii-on, as in the Cleveland iron-stonea. 

5. By gasoljtic action, — as of vapors and gases, at times strong- 
ly acid, as seen in solfataras and furaeroles, in decomposing and 
reconstructing rocks ; thus are limestones often converted into gyp- 
sum, kaolin, and clays derived from felspathic rocks, and many 
compounds of boracic acid formed. 

6. By a combination of two or more of the above agencies; in 
some of the older deposits all appear to have combined, either at 
once or at different times. Many mica schists appear to have 
been originally micaceous sandstones, changed by long-continued 
gentle heat and pressure, causing re crystallization ; so quartzitea 
are often recryatallized and indurated sandstones, or sandstones 
cemented by gelatinous silica. 

Although he admits that hydrothermal action has taken part in 
these metamorphic changes, he does not regard this, or the com- 
bined effects of enormona pressure, heat, and water, as the grand 
cause of metamorphiam. He concludes that these changes in the 
older strata have, in the main, been effected while these rocks 
were in a perfectly solid condition, by what may be termed mole- 
culo-chemical action, or a combination of chemical force and 
molecular movement, which may have been bftiught into activity 
by any one or more of the above agencies. 



TEHPEBATDRE OP THE KABTH S CRUST. 

However different may be the opinions of physicists as to the 
condition of the internal nucleus of the globe, all are probably 
agreed that there is an actual increase of temperature as we go 
downward to an unknown depth. The occurrence of strata in an 
unaltered state, supposed to have been buried beneath newer 
strata to a depth of several thousand feet, is no argument against 
this view ; for, at an average rate of increase of 1° 'F. for every 60 
feet of depth, the boiling-point of water would not be reached 
under 12.720 feet, a temperature under which it is doubtful If 
metamorphism would take place in ordinary strata, and a depth 
beyond which we rarely can fis the original position of rocks. 
Experimental evidence, derived from the water of artesian wells, 
coal-seams, and fissures in mines, and from observations made 
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during the aiDldng of minings shafte, points to the conclasioii of a 
Tomarknble uniformity in tlie increase of temperature as we pene- 
trate the earth's crust. 

The surface of the busin of the artesian well of Crenelle, near 
Paris, is 119 feet above the level of the aea, and the borings ex- 
tend to the depth of 1,794.6 feci from the surface ; the water from 
the lower f^ensaud formation is at 81.95° F., an increase of 1' 
for every 69 feet. The boring at New Saltzwerk, in Westphalia, 
231 feet above the level of the sea, penetrates to a depth of 2,281 
f«et from the surface, or 2,050 below the level of the sea, — proba- 
bly Uie greatest relative depth everreachcd; the temperature of the 
bnne is 91.04° F., and, as the mean annual temperature there is 
about 49.3", we ma^ assume an increase of 1" F. for every 54.68 
feet. This boring is 487 feet deeper than that of Grenello, and 
the temperature of the water is 9.09° higher. Other artesian 
wells give an increase of 1° for 65 and for 67 feet, 

A great source of error in the case of mines is the heat from 
the spontaneous combustion of pyrites. In a colliery near Sun- 
derlanil. Prof Phillips found au increase of temperature of V for 
every 60 feet, at a depth of 1,590 feet, and 1,449 below the ^a 
level ; at the Rose Bridge Colliery, near Wioan, taking the inva- 
riable temperature at 50° at a depth of 60 leet, the increase was 
found to be 1° for every 58.3 feet. 

The most elaborate and extensive are the observations of Mr. 
W. Fairbaim, at the Astley pit of the Dukenlield colliery in Chesh- 
ire, embracing a period of 10 years (1848-59), and a depth ot 
2,151 feet from the sorface. From 52 recorded observations, with 
an invariable temperature of 51° at a depth of 161 feet from the 
Burface, the temperature at the bottom of the pit was 75.5°; an 
increase of 24.5° in 2,040 feet, or 1° for every 83.2 feet ; the rate 
of increase was nearly as great at the lowest depths as at any 
portion of the descent. 

The observations of Humboldt prove that the increase of tem- 
perature is independent of altitude of the place, or of the density 

The temperature of the "invariable stratum" of Humboldt ap- 
proximates to that of tlie mean annual temperature of the place, 
and its depth is regulated, according to him, by the latitude (in- 
creasing from the equator to the poles), by tlie conducting power 
of the rock or soil, and by the amount of difierence between the 
temperatures of the hottest and the coldest seasons. At Green- 
wich, the mean temperature is 49.5°, and that of the invariable 
stratum about 50.5° at a depth of about 50 feet from the surface. 
For ordinary purposes 50° F. may be taken, at a depth of 50 feet, 
as that of the invariable stratum for the greater part of central 
England. In France, a depth of 86 feet and 53.3° are taken. 



FOSSIL T&BXa. 

There exists in the vicinity of Curo, although bat little known 
to European visitors, and still less to the Arabs in general, a pat- 
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rifled forest, wbich presents features of great attraction to the 
geologist and antiqaacy. Owing to the int«Dse heat of the sun, 
Uie expedition to this curious natural feature of the country is best 
made at night-time. Leaving the city by the Gate of Nasr, and 
travelling in an eaaterly direction, the tourist reaches the "Tombs 
of the Caliphs." These sepulchres are small mosques, unique rel- 
ics of bygone splendor, left altogether to the ravages of time. 
After passing thum. a brief interval reveals to notice, here and 
there, (Vagments of petrified wood, — the advance guard of the 
forest, — which, however, is still some distance off. Bearing uni- 
formly to the east, and surmounting and descending numerous 
sand-hills, the promised -land is gained at last, and a land more 
desolate and more barren it would be difficult to conceive. The 
term "petrified forest" may perhaps socm a misnomer when it is 
stated that there are neither trees nor leaves. The fragments, to 
all appearance, are stones, only outwardly resembling wood, and 
in myriads of pieces are scattered half buried iu the sand. One 
of the most remarkable circumstances is that the most accurate 
Bearch, the most rigid scrutiny, fails lo detect the least vestige of 
arable land, the smallest oasis, which could have afforded an ori- 
E:in to these mutilated relics of timber. Occasionally a trunk is 
found riven in two, as if split by the beat. The largest of these 
specimens measures 10 feet in length, and has a diameter of 13 
inches. One would naturally expect that the species or descrip- 
tion of timber to which these petrifactions belonged would be 
identical with that met. with at present in the country. The re- 
verse is the fact. The oalc, the beech, the chestnut, and others, 
are distinctly recognized, but scarcely a single specimen can be 
discovered of the palm, the sycamore, or the lig-tree. Nut only 
does the specific gravity of the specimens vary, as is alwavs the 
case with timber, but the original color is well preserved. All the 
tints are plainly perceptible, from the light Naples yellow to the 
deep red, brown, or even black. The perforations produced by 
the passage of insects through the bark are clearly visible, and a 

Smmy secretion has been found in some of the holes made in 

Prof. J, 8, Newberry, at the 1868 meeting of the American As- 
sociation for the Advancement of Science, read a paper "On Two 
new Fossil Trees, the oldest known," found by Rev. H. Uertzer in 
the Devonian rocks of Ohio. 

Last year several interesting specimens of animal fossils were 
found near Delaware, Ohio, where also some fossil trees have 
been found. These are all from the Devonian rocks, and on a 
horizon below any before known to have furnished any fossil flora. 
Low down in the Hamilton have been found some algse and land 
plants. Below these have been found some specimens of fossil 
wood. Some were trees 2 or 3 feet in diameter, belonging 
to a class embracing our pine. The fossil refeiTed to in the paper 
was corniferous. In the comiferous limestone has been found a 
log 18 feet in length, belonging to the flora of the carbonif- 
erous age, not represented in our fiora. This cia:3s included the 
lepidodendra and sigillaiia. The black slate of Ohio covers a bed 
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of corniferons limestone which appeiirs in the islands in Lake 
Erie, and constitutes part of the upper Helderberg in New York. 
On the Burface of this limestone are found these fo^jsils. The 
eppcimen under discussion was exhibited ; the scars of leaves which 
had fallen from the tree were very distinct. Such trees were evi- 
dently water-floated to the location where these fosaila were found. 
They proliably originated farther to the north, where are some 
regions which have been above water since before the Silurian 
ag;e. Traces of the ancient shorn are easily discernible even as 
for as the south shore of Lake Superior. This fossil is of an order 
of plants which wa.s near the first that appeared on the land, but 
whicli, neTerthcieaa, is a very high form of gymnosperms. The 
earlier flora cannot be so easily traced, but we know more of the 
cycads and the peculiar flora of the tiiassic. AlgEe flourished dur- 
ing all tlie Silurian period, but the land flora is more recent, and 
these fossils are the oldest and latest known. 



ON KEW FOSSILS FROM THE LOHGUTND BOCKS OF SWEDEIf. 

Dr. Otto Toirell, Professor of Geology at the University of 
Lund, inSweden, well known for his rcseai'clies in the fauna of 
the northern seas, exhibited and described, at the 1868 meeting 
of the British Association, a series of slabs marked hy the impres- 
sions of various land plants known to geologists by the name of 
CkondrUts. The substance of his remarks went lo show that he 
had these fossil plants from a formation much older than any from 
which fossils have hitherto been obL^ined. The rocks fromwhich 
they were derived were of an age similar to those of the Long- 
mynd I'ocks in Walea. The under side of many of the slabs wei-e 
pitted with the markings of rain-drops ; and the conclusion vrhich 
he came to, was, that tue character of the plants and the meteoro- 
logical markings upon them indicated that they had been deposited 
under shallow water conditions. This he corroborated by shonring 
that a bed of shingle or conglomerate was associated with them, 
which he judged to have been part of an old sea-beach. The 
same slabs were marked by the trails of marine worms that had 
crawled over them. The cast of some of these worms were dis- 
tinctly to be seen on the surface of the slabs. 

The only markings that had hitherto been found in Silurian 
rocks were produced by plants occupying the lowest position in 
> the animal kingdom. But here we had, much lower down in geo- 
logical foiTDfttion, i-emwns of vegetable life of a very much hii^her 
position. These plants certainly belonged to the intermediate 
section of the vegetable kingdom, as they had got all the charac- 
ters that belonged to true raonoco^lodons. There was no doubt 
there were here the romainsof very considerable flora. They bad 
been scattei'cd on the surface of the mud, and been covered by a 
superimposed deposit. The vegetables had then decayed, and 
left no trace whatever, except their casts, showing in the general 
form of the leaves and oi'ganization a plant which very nearly re- 
tembled the common flag of the garden and the river. 
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Prof. Harknesa entered into a somewhat elaborate comparfson 
of these deposits in Sn'edea, with the earliest fossil-beaving for- 
UatioD in England, with the view of conveying some idea of the 
Immense antiquity of the former. We had now, he said, to pass 
through 48,000 feet of strata from the esistence of land plants 
known up to the present period, to the existence of the land plants 
which Mr. Torrell had made known to us. It would be impossible 
to give any estimate of the time when these rocks were formed, — 
it was too remote to he measured by human conception. When 
we consider how slowly deposits take place, and the successive 
Btrata of rocks which hare come into existence since the plants in 
question flourished, we can form some idea of the value of Mr, 
Torrell's discovery. 

These rooks were really at the basis of the Cambrian system, 
or the primordial rocks of BaiTande, and older than the oldest 
rocks of MmiYihison's Silurian formation. 



FOBMATIOS OP DBNDBITBg. 

Dr. Emerson Reynolds read a paper, before the Royal Geological 

Society of Ireland, on the formation of dendrites. He had some 
years since noticed that, when solutions of salts were placed upon 
a plate of clean glass, and the glass placed between the poles of 
a khumkorff coil, the salts sradually worked over the surface of 
the glass in beautiful moss-Tike forms, which in many cases were 
characteristic of the compound contained in solution ; the state of 
dilation, at the same time, having some considerable influence. 



potassium is put in the centre of a plate of glass, which Is then 
placed upon a sheet of tin foU. One pole of the coil (it is imma- 
terial whieh^ is then brought into contact with the foil, and the 
other pole is placed in the centre of the drop; immediately on 
passing the current the solutiun begins to creep over the surface 
of the glass in moss-like convolutions. 

The dendritic markings on minerals the author believed were 
formed under a similar condition. He exhibited a beautiful man- 
ganesous dendrite taken out of the museum. It was a conohoi- 
aal limestone slab, and in his opinion illustrated this electrical 
explanation conclusively. There was orginally a flaw in the lime- 
stone which was exactly at right angles with the plane of cleavage. 

Through these flaws, as was evident by the marks, the mangane- 
sous solution had percolated, and had perhaps ultimately been 
the means of making the stone part in two, not however in the 
direction of the flaws, but in the plane of cleavage. The den- 
drites which were formed upon the surface in this case were pro- 
duced from the well-known fact that two surfaces at the instant of ' 
their separation are in opposite electrical conditions. 

This phenomenon may be illustrated to a certain extent by in- 
serting a drop of the fluid into tJie interstices of a plate of mica, 
and then on suddenly parting the plate the dendritic forms are 
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shown. To fix them, the author dusts Bome finely dried pigment 
over the surface of the ptill moist plate, and then fixes thJa bj eome 
traoaptLreDt Tarnish. 



FOSSIL CONTENTa 

Mr. Charles Moore read a paper, at the 1868 meeting' of the 
British Association, upon the above subject, in which be said his at- 
tention li:id been called to it from the fact that tlie mineral veins in 
many instances contained organic remains, by a study of which it 
was not only possible to arrive at the ago of the veins in their 
several distncts, but also to some extent the physical conditions 
associated with them at the time they received Iheir contents. 
After referring to his published views on the veins occurring in 
the carboniferous limestone in the Somersetshire and South Wales 
district, he gave the results of his daily examinations of 134 dif- 
ferent samples derived from the mines of Cumberland and York- 
shire. Of those 134 samples, he had found organic remains more 
or less abundantly in not less than 80, — a fact sufficient to show 
that, as a general rule, they might be found in almost every vein 
if a careful examination be given to its contents. Among the 
organic remains, cliief interest would attach to the presence of 
VSvata and other fresh-water shells, often in great abundance 
ftnd in districts wide asunder, showing most conclusively a con- 
nection between the north of England mines and lodes of fresh 
water which must have found their way into the veins of soma 
nei^hlwring source. Of vertebrata, he had obtained teeth and 
scales ai Fetatodus, Cteaoplychxus, etc., etc.; foraminifera were 
generally very rare, while entomostraca of several species were 
Die most constant organisms, encrinites excepted. 



6I.A.CUU. ACTION ra MADTE. 

Dr. N. T. Trne, of Bethel, Me., at the 1868 meeting of the 
American Association, read a paper on " Phases of Glacial Action 
in Maine at the Close of the Drift Period.'' His theory, which was 
drawn from observation of the remarkable formations known as 
" horse-liacks," which are to be found in every part of the Stale, 
is summed up in a continental elevation, followed by ice, then a 
subsidence, followed by heat and the meldng of the ice. 

Large basins worn in the hard granite are found, while the 
pieces of rock which have been detached from the ledge present 
the appearance of having been torn off by an immense pressure, 
which was undoubtedly produced by icebergs moving by glacial 
force over the face of tins country. Tne basins were probably worn 
in tlie hard granite bj this same force acting for a long time in one 
particular place. Some idea of the length of the glacial period 
may be obtained by comparing these cavities with those worn in 
blocks of marble by constant action of water and gravel under a 
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beavj pressure ; and, jad^n^ by such a basis, it oould not have 

been less tlian 10,000 years tEat the coast of Maine was under im- 
mense icebergs, and undergoing the change which it now presents, 
Iq covtain paits of Maine, and extending even into Canada, large 
holes are tbund which were evidently formed by this same pres- 
sure, just previous tu the decline of the diift period, and in the 
commencement of the glacial period. 



LAKE BASINS. 

Prof, Newberry, at the 1868 meeting of the American Associa- 
tion, presented an abstract of a paper on " The Surface Geology 
of the Basin of the Great Lakes and the Upper Mississippi Valley." 
He hoped to give some information which would aid in working 
out the great problem of the drift. The drift formation has been 
investigated most gener.iUj from the top downward. Thiaprod- 
uct of the glacial period in this region has not received sufficient 
attention. Fragments of limestone from islands in Lake Superior 
show glacial scratches. Sometimes the furrow is very deep, — ef- 
fects commonly produced by glacial action. This is the proper 
source of the drift formation ; upon this different kinds of material 
rest. Boulders are found 500 miles from Iheir native rocks. Some- 
limes the clay is fine and stratified, and a^ain it contains gravel 
and some boulders; above this is a bed of boulders and gravel, 
which is the glacial moraine. The valleys of the rivers were ex- 
cavated by the glaciers to a depth far below their present level. 
Sometimes shafts are sunk 150 feet before these beds are reached. 
There was doubtless once a river-connection between Lakes Erie 
and Ontario. Lake Erie was formerly only a river, — the ancient 
river-beds in the vicinity being from 100 to 150 feet below the 
present level of the streams. At Louisville there was an apparent 
exception, as there were rock-bottoms in the river, but the city 
occupies the site of the ancient river-bed. Sometimes there are 
two bluff formations of different ages. All this clearly indicates 
that formerly the country was more perfectly drained ; that is, that 
the continent was more elevated. When these valleys were ex- 
cavated, the drainage was free to the ocean, similar t^ the condi- 
tion in California ; and the rivers, by their great erosion, wearing 
away the hard rocks. The origin of the Nia^ra and Hudsoa 
Btvers was evidently glacial. The ancient beds of the rivers on 
the Pacific coast were far below their present level, showing great 
land elevation. It is not certiun that the continental elevation was 
sufficient to afford a temperature essential to the formation of the 
glaciers, which were afterwards melted and left the material of 
the drift. The glaciers were not unbroken, so tliat some varieties 
ef foimation are found. No glacial action can account for the cop- 
per and granite formations, but there is no other reasonable theoiy 
concerning the boulders found in the region of the lakes. 
SI 
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OKIOIH OF THE POAIBIES. 

Col. J. W.Foster read apaper, at tbe 1868 meeting of the Amer- 
ican Association, on tbi8 aubject. Ha said that, wherever we 
examine a continental mass, we ordinarily find a wooded belt 
along the ebores, succeeded as we advance inland by grassy 
plaiua, and graduating in the interior into inhospitable deserts. 
Whenever we studj the annual precipitation of moisture, in conr 
nection with the laws of temperature, we find that, wherever the 
moisture is equable and abundant, we have the forest; wherever 
it is unequally distributed, we have the grassy plains ; and, where- 
ever it ia mostly withheld, we have the inhospitable desert. The 
varying supply of moisture, then, is sufBcient to account for the 
diversity of vegetation modified to some extent by the physical 
features of the country, altitude above the sea, and the extremes 
of heat and cold. A distinguished botanist has undertaken to 
trace analogies between the formation of the prairies and that of 
' the peat swamps, in the lirsl volume of the Illinois geological re- 
ports. It was a theory which presupposed a humid climate, a 
level country, with imperfect drainage, and with a surface dotted 
over with iakes and sheltered from the winds, where the peat-pro- 
ducing plants couid grow, — conditions none of which obtain 
where the prairies assume their grandest proportions. It is evi- 
dent, therefore, that we must resort to other and diSerent causes 
to explain the phenomena of these grassy plains. Other physi- 
cists would attribute the formation of the prairies to the mechanical 
or chemical composition of the soil, — a theory equally untenable, 
when we reflect that the surface of these treeless plains may vary 
in every degree between drifting sands and impervious clays, and 
tbat the efflorescences of soda and gypsum which are the eviden- 
ces of an arid climate at one extremity of the continent would 
become fertilizing agents at the other. The theory, very much in 
vogue before the laws of climatology were fully understood, which 
attributes the formation of the prairies to the annual tires lit by 
the Indiana, is deserving only of passing notice. If these regions 
were once wooded, we should expect to find the remains of an 
arborescent vegetation entombed in the sloughs, where they would 



be capable of indefinite preservation. If their treeless character 
was due to the annual fires, we ought to expect to find similar 
tracts east of the Alle^hanies. In traversing the great forest 
adjacent to Lake Supenor, where, owing to the resinous nature 
of the trees, the fires at times raM with unabated fury, consuming 
even the turf, until quenched tiy drenching rains, he had seen 
lar^e areas thus* burnt over, but never saw a grassy plain which 
could be traced to such a cause. In order to fully comprehend the 
orij^n of these vast savannas, and to trace that origin to the 
operation of known laws, it becomes necessary to consider the 
varying diatiibntion of moisture in connection with the geological 
distribution of plants. North America may be divideainto five 
zones of vegetation, founded not so mucji on its botany as on its 
physical features. 1. The region of mosses and saxifrages. 2. 
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The densely wooded region. 3. AlternEite wooda an^ pra.irie. 
4, Vast graaaj plains, where the trees are resti'icled to the im- 
mediate TianliS of tlie streams. 5. Vast arid plains, oH^n bare 
of vegetation, and covered to some extent witti Baline effloves- 
cencea. 

From latitade 60° on Hudaon Bay, and thence extending north- 
westerly as far as tlie Arctic Oeean, lie the " barren grounds" so 
well described by Richai-dson. They are treeless, andthe simpler 
kinds of vegetAtion abound, each as lichens, mosses, and fungi. 
Below the " barren grounds " we enter upon a forest belt, which 
Stretches continuously to the Gulf of Mexico. The prairie slope has 
its greatest transverse expansion on the Missoun, and oari'ows aa 
itgoes noith. In the temperate zone, the western side of the forest 
belt would bear south-cast, passing west of the head of Lake Sa- 
perior and striking the west shore of Lake Michigan, whence it is 
protracted south-west into eastern Texas. Clumps of spruce fir 
form its outlines to the north, while its southern extension em- 
braces the magnolia and the palmetto. With reference to the 
forest range, as determined by lines of latitude, and therefore by 
the vicissitudes of summer and winter temperature rather than the 
varying supplies of moisture, it may be stated that many of the 
Canadian types, following the course of the AUegbanies, reach as 
&r south as Virginia, and even Georgia, where they intermingle 
with forms purely subtropical. Wliile the geographical range of 
arborescent forms is limited in their northern and southern range 
by the conditions of temperature, their eastern and western range, 
taliiDg the Alleghanics as the axis, is limited by the conditions of 
moisture, and their limits are more (.-ircumsciibed by the latter 
cause than by the former. The easterji rim of the Mississippi 
valley contains many characteristic trees which are but feebly rep- 
resented where the prairies commence, and disappear altogether 
beyond the Missouri. On the other liand, vegetable forms are 
not represented in the eastern margin, which attain their full 
development as we approach the base of the Rocky Mountains. 
These changes are wholly independent of isothermal lines, bnt 
dependent on the varying supply of moisture. 

In the aone of alternate wood and prairie, we iuclude the region 
between the eastern shore of Lake Michigan and the eastern slope 
of the Mississippi basin in Iowa, latitude 42° north, longitude 95° 
west, and thence the western boundary is protracted a little west 
of south toward the mouth of the Rio Grande. This line is far 
from being well defined, since the trees follow all of the great val- 
leys of tlie Mississippi and Missouri to within 500 or 600 miles of 
the Rocky Mountains. It is in this i-cgion that the grasses become 
predominant over the forest. That the limits of Sxo forest were 
not more extended in former times is evident from the fact that 
the sloughs yield no entombed trunks of trees, which in other re- 
gions are preserved for an indefinite peiiod of time. The differ- 
ences in the retentive power of moisture in tlie soil give to the 
eastern line of the prairie region an irregular outline, which may 
bo likened to a deeply indented coast, far-entering bays, project- 
ing headlands, and an archipelago of islands, n hat are known 
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■B "oak opeoings" indicate the transition from the denseir 

wooded region to tba treeless plains. The trees stand aa an arti- 
ficial park, shading a greeiisivard devoid of undeibrush, so that 
the traveller may ride or drive in any direetion. This character- 
istic he had noticed almost coiitinuously from Green Bay to the 
western borders of Arkansas. The trees appear dwarfed and 
eickl;, the eitreniity of the limbs is often dead, while the main 
body is covered with foliag-e, and the trunks when felled are found 
to bo more or less decayed. The change in the character of the 
grasses and herbaceous plants ia more marked even than in the 
trees. The cactus-plant forms one of the most noticeable plants 
nf the pmirie. These plants are the pioneers of a marked change 
in a TCgt'tation which finds its full development still further in the 
interior of the continent, and may be regarded as the unerring 
index of a changQ in the condition of humidity ia the atmosphere, 
rather than in the mechanical texture of the soil. 

The fourth division of the counlry extends between the Missouri 
Biver and tlie base of the Eoeky Mountains. As the traveller ad- 
vances from east to west, be begins to find increasing si^ns of 
' dryness in the atmosphere. The rain-fall is insufficient ior the 
cultivation of the crops, and the diurnal changes of temperature 
are too abrupt to permit the growing and maturing of the sub- 
tropical plant. The soil is sandy and porous, the surface in pla- 
ces is covered with incrustations of soda and gypsum, and the 
Btreams are rendered unpalatable by reason of the solution of 
tliese salts in their waters. The vegetation indicates a similar 
change of climatjc conditions. 

The Rocky Mountains form a well-marked division in the cli- 
matology of the United States, as well as in the fertility of soil 
and the distribution of plants. While on the eastern slope we 
have immense grassy plains, large accumnlatjons of detrital ma- 
terials, and a gently rolling surface, on the western slope we have 
large tracts of sandy wastes, of rocky surfaces bare of covering 
and intersected by numerous and deep canons, so intricate as to 
bewilder and impede the explorer. The great basin and the Col- 
orado desert occupy tlie region between the Rocky Mountains and 
the Sierra Nevada from the head of the Gulf of California as far 
north as latitude 42°, and in many respects present physical as- 
pects not elsewhere recognized in North America. 

It is a noticeable fact, that while on the Atlantic slope the pre- 
cipitation of moisture is pretty equally distributed over the four 
seasons, the tendency to unequal precipitation, comparing spring 
and summer with autumn and winter, begins to manifest itself on 
the prairies, and as we enter the plains it becomes still more 
marked, — the fall, and especially the winter, being the dry season. 
Having shown, by a series of elaborate ealculationa, the compara- 
tive lain-fall in the different divisions of the continent in each season 
, of the year, he concluded by expressing his belief that a study of 
the physical features of this country, in connection with the pre- 
vailing wind, and the consequent distribution of moisture, and 
also in connection with the lines of equal temperature, will justify 
us in drawing the following conclusions: 1. That these greirt 
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dutDo^ea in the geogmpbical distributjou of plaots, under nearly 
equalliDes of temperature, are Dot due to the mechanical texture 
of Ciomposition of the soil, but to the variable supplies of moist- 
ure ; that in the winds, as the agents in the distribution of that 
moisture, we have an adequate cause to explain the phenomena 
of forest, pr^rie, and desert.' 



EAST ANGLIAN 0K0I.06T. 

At the 1868 meeting of the British Association, the President of 
the Geological section, Mr. Godwin Austen, opened the proceed- 
ings with an address, in which he said Suffolk and Norfolk, which, 
feologically as well as ethnologic ally, formed one region, were part 
f the slope of the North Sea basin, for the North Sea valley was a 
true physical depression compared with its breadth, and the depth 
of the North Sea was exceedingly small. The channel runnmg 
parallel with the coasts of Essex, Suffolk, and Norfolk had a maxi- 
mum depth of only 180 feet, so that a change to that amount of 
depression of sea-level would lay bare the whole of the sea-bed 
from the coast of Northumberland across to Jutland. A depres- 
sion of 120 feet would extend the great Germanic plain nearly to 
our area. A deep submarine trough had been traced at a mean 
distance of about 50 miles from the coast-line of Norway, Across 
the line of greatest depth the change was abrupt. This curious 
feature was just what would have been produced by the subsi- 
dence of the whole of the southern portion of the Scandinavian 
region, together with 50 miles of area around to a depth of 600 or 
700 feet. There were saod grounds for supposing that such had 
been the process ; and the geological history of the basin seemed 
to supply the precise date of the subsidence in question. It wai 
the depression of the Scandinavian mass along the line indicated 
which produced the channels of the Skaggerach and the Cattegat, 
and opened a communlcatiou from the North Sea into the Baltic 
depression. 

Over the whole of the European area there is a region which 
presents braad expanses of water-worn detritus, sands, and loams, 
often placed at considerable elevations above present water-levels, 
which, from their superficial extent, have caused them to be iden- 
tified with the component members of another detiital group (the 
glacial drift) peculiar to another area, from which they are dis- 
tinct as to conditions and mode of accumulation. A line drawn 
Across the European area, occasionally on one side or other of that 
of north lat, 61, defines the north limit of all this class of detrital 
accumulations of the Kainozoic period. On the south of this, all 
these accumulations have their limits. North of this line the de- 
trital accumulations are neither local as to composition, nor have 
they much reference to surface configuration, although such con- 
Ggiiralion pre-existed. Over this area, too, are the indicationa« 
of low temperature and hroad alluvia. The distribution of the 
. detritus over this area shows that the expanse of water was cou- 
tuiuous, and was marine. Over the British and part of the Euro- 
31» 
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peAn &rea there la a good break in Eainozoic time into pre-glacial 
and post-glaciiil. This drill-formation, in one form or another, 
covers tlic whole surface of this county, from the aea-leyelup to 
the summits of the chalk hills. We have in Norfolk evidence of 
mibnicr^nce to the extent of 600 feet and upwards. It was a time 
when the whole of Uie British Islands group became submerged, 
with the exeeption of a few salient points; and, taking the levels 
to be derived from these points, together with the general charac- 
ter of the phenomena, we may accept as certain that subaeiial gla- 
clation, in all its varied modes of action, had long been at work 
here prior to that submergence. The change of relative level was 
not sudilen; it proceeded from north southward; and it is in the 
north that the amount of the submergence was the greatest. 
On evidence sucli as this, tlie North Sea area, after the peric^ 



of the early Kainozoic fanna, or true crag, v 
again to the condition of teiTestrial surface. 
of the North Sea, lite other tertiary basins, aoain became' part of 



the general European land surface. A long list of animals, some 
of which ranged over Central and Southom Europe, no doubt in- 
cluding this very district, had left their remains there. 

The whole mammalian fauna, from the Norfolk mastodon to the 
mammoth, seemed to offer itself as an assemblage of the mem- 
bere of nomad tribes which have yet to be reduced to order of 
time. The general condition of Northern Europe was terrestrial 
for the whole of the tertiary or Kainozoic period ; during that time 
Its conditions as to climate passed from warm to temperate and to 
arctic. To its close belonged the evidence everywhere recurring, 
and at every level of iw eobagrial glaciation and greater elevation. 

He said the subdivision of the East Anglian Kainozoic was as 
/ollows : pre-glacial, glacial, and ^st-g1acial. 

Pre-glacial. — Crag, in Suffolk, is a local agricultural name for 
any sandy, gravelly soil ; but the early geologists and shell-col- 
lectors soon found that it was something more ; its very perfect 
shells were recognized as in part agreeing with those of the neigh- 
boring seas, in part as unknown or foreign. It was not till 1835 
that a subdivision of the crag was proposed by Mr. Charleaworth ; 
and it was amended (in 1838) by the iollowing clasaiBcation : Up- 
per Crag of Norfolk and Suffolk, — a. Without mammalian re- 
mains; b. Beds with mammalian remains. Red Crag. 150-200 
species of marine shells. Coralline Crag, 300-400 species of ma- 
rine shells. Thus far back Mr. Chariesworth separated the Nor- 
wich Crag fi-om that of Suffolk. 

The Forest-bed of Cromer (1824) is one of the most interesting 
points in Norfolk geology ; it is the unmistakable indication of a 
terrestrial surface, antecedent to the period of the "glacial-drift" 
accumulations. This old land-surface, at Cromer, is exp)sed at 
the sea-levet ; but it extends inland, and has been met with at con- 
siderable depths in the offing. The arboreal vegetation buried in 
• these beds comprises the Norway spruce, Scotch fir, yew, oak, 
alder, — all of them common north European trees. What flie 
Cromer coasl^secljon demonstrates is, that by process of change 
of level a forestial condition of the surface hadbeen brought down 
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to the eea-margin, that the trees had died, and that mad-deposits 
had formed, partly under fresh, partly under brackish water la- 
goons. Subjacent to the " Forest-bed," and covering the surface 
of the clialk, ia a layer of chalk flints ; a like accumulation is seen 
reating on the chalk in numerous other places, as in the sections 
faolofv this city, and are all referable to the same agency and peiiod. 
The flints have been dissolved out of the chalk by the action of 
rain-water, and left in silu; they indicate a long period of aub- 
aSrial conditions; and their formation is coextensive with the 
whole duration of those conditions; they are, therefore, of the 
Siime period as the "Forest-bed." Glacial. — More i-ecently the 
Norwich sections have been subjected to a closer examination; 
and, according to Mr. J, E. Taylor, these admit of a two-fold 
division : the upper is a coarse and rabbly accumulation, with 
well-rounded pebbles of flint; the lower consists of finer sands. 
A band of white cross-bedded sand intervenes. Such a change 
in the character of successive beds would not, by itself, have been 
of much importance ; but zoologically the differences they present 
arc much more significant. 

The Rev, Osbom Fisher, in an elaborate paper "On the Denu- 
dations of Norfolk," called attention to the denudations upon the 
land suiface, stating thnt a cert;iin atnount of the fine material 
was being carried into the rivers, and by them deposited at the 
heads of the broads or in the sea. Tliis denudation, by pluvial 
action, was undoubtedly greater where the land was under the 
■ plough than it would be otherwise. Upon the coast, the sea was 
reducin" the solid surface to a uniform level. Where the land 
was hio^h it cut away the bottoms of the cliffs, which then foun- 
dered down, and Ihe fallen matter was in its turn earned off, and 
where it was low, the general contour of the coast was being con- 
tinued by sand dunes or " Marram Hills," bo that where the lower 
"a valley was submerged, its bottom was being raised si 



ward, and reduced to a uniform level and continuous- coast-line. 
But when the wavea had played their part the action of the sea 
was hot ended. As the sea cut further into the sand the ground 
laid under water became subject to tlie action of tides, so as to be 
kept on the whole at a uniform depth for a given distance from 
land. If the waste of the shore was prevented by artificial means, 
the sea was found to deepen rapidly, and the inclination of the 
bottom from the shore to be increased. This marine action, if 
considered, did not appear possible to give rise to any very great 
inequality of surface, but, on the other hand, it must tend to re- 
duce those already existing. All great inequalities of the sea-bot- 
tom must either have been caused by the land having become 
submerged more rapidly than the sea had time to move its coast- 
line, or else by elevations and depressions taking place beneath 
the ocean, or, in a few instances, by powerful currents confined 
by local circumstances to a naiTow course. Since the tides deepen , 
the sea below the level to which the wavea acted upon the coast, 
it must follow that the hai'derrockswould be lowered more slowly 
than softer, and shoals be formed. It was to such a denudation 
asjust described that the form of the surface of this conntiy might 
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be supposed U> be due at the period preceding the deposition of 
the cnig. It might be safely supposed that the sea-bottom, at the 
period of the crag, consisted ot a sboal bottom of chalk, nearly 
leTel on the eastern side of our area, while the same stratum tose 
u drj land to a considerable elevation towards its central and 
western portions. Thera was no evidence that the eea at the 
crag period occupied any part of the present estuary or wash. It 
was probable, on the other hand, tliat the chalk must have ex- 
tended considerably to tlie westward of its present escapement. 
Im mediately upon the chalk of Thorpe, where the crag rested 
upon it, was a thick bed of angular flints, which appeared to be 
the accumulated result of the removal of the chalk intervening 
between several successive layers. It was amongst these flints 
that numerous bones, teetli, and tusks of mastodon and elephat 
VteridionalU and other mammalia occurred. His opinion was that 
the chalk to which these flints were due was moved by erosion of 
currents which wore not strong enough to I'emovo tlie fiint. To 
account for the bones found amongst flints there was the alterna- 
tive that the chalk formed a land surface on which bones were left, 
the flints being accounted for by subaerial solution of the chalk. 
He inclined to Mr. Pi-estwich's view. At any rate, tlie sequence 
of events introduced the deposition upon the cra^ of a fine clay, 
most probably formed in an estuary open to the Noitheiii Ocean. 
To this estuary whales had access, and there was much i-eason for 
supposing that it was no otlier tlian the estuary of the Rhine and 
of the Thames, and other rivers which formed tributaries to it. 
The sides of this estuary next became dry land, so as to allow of 
the growth of the forest upon the old muddy bottom. He was 
inchned to think this desiccation cosmical, or at any rate as affect- 
ing so large a portion of the earth's surface as not to have left any 
traces of occurrence in local fauna, or appreciable undulations of 
the strata. There was reason to believe that the elevated condi- 
tion of the surface must have lasted for a long period, and it 
seemed from the fauna of the forest-bed to have been synchrouona 
with a warmer climate than that which preceded or followed it 
It was probable that the forest^bed extended to the chalk land as 
far as tne subsoil of clay extended ; but it was not probable that 
vestiges of it would be always presei-ved. As the land continued 
to sink lower and lower, the laminated sti-ata of sands, clays, and 
gravels would accumulate and extend westward, hut the forest-bed 
would not be preserved beneath them except at those levels where 
it became submerged befqre the area communicated with the open 
sea. The close relations of the laminated beds to the crag beds 
in position would lead one to infer that the eoaat-line differed little 
from the coast-line of the crags. The lower boulder clay over- 
laid the laminated beds. But during the interval betweeik them 
the sea must have become much deeper, and involved in a system 
of extensive tidal currents. Ice capable of transporting mineral 
matter and depositing it at the bottom of the sea occurred under 
two modifications, as icebergs and as coast ice. 

After glancing at the evidence of iceberg action towards tha 
close of the deposition of the lower drift, the formation of which 
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he believed to be gi'adual, he spoke of the middle dtilt, when 
larger masaes of chalk were dropjjed amongst the sand and mod 
In me deepening sea, thus producing contortions in the stratified 
deposits. During the period of subsidence intermediate between 
the deposition of the lower boulder clay and middle clays of Mr, 
Wood, it was probable that a great amount of denudation took 
place upon what was now the chalk district of Norfolk. This 
denudation of the chalk during the period of the middle drift must 
have been enormous, as shown by the finding of flint boulders in 
the middle drift. 

Prof. Philips said there was a certain fauna below the whole of 
the glacial deposits which contained a peculiar elephant, the 
mastodon, and that above this the changes of animal life ap- 
peared to be distinctly marked, even of terrestrial creatures. At 
a late period the reindeer was introduced, and all wore aware 
that the great number of cervine quadrupeds of late years had 
become to be recognized, so there was a distinction in the race of 
Elepkaa, of Bovidie, and of Cervida. All these groups showed 
that the portion of time has been a long one ; that there had been 

S reduced in it a varietyof forms notseeu before ; that many ancient 
)rms had died out, so that they were able by the process to con- 
nect the earliest period of the deposits, including the crag, with 
all these. Although each stage had had its own peculiar animals 
iind peculiar points in history, that land and sea were traceable to 
the present, with some variations. Those ancient anim.^ls had 
their representatives now, and the whole course of geological time 
fi-om the crag to the present was only one group of deposita, one 
group of circumstances, one great series of time. 

Mr. J. E. Taylor read a paper upon this subject, the general 
conclusions of which were, tliat the whole of the maramaliferoua 
bed above the chalk and beneath the crag, as described by Mr. 
Fisher, was quite distinct from the true crag ; a few sliells interlo' 
cated having found their way when the land surface was lower SO 
as to form the shallow bottom of an estuary ; that the total ab- 
sence of fresh water and land shells in the upper crag, and the 
predominance of those usually found at a greater sea depth, indi- 
cated that this bed was formed under more distinctly marked 
marine conditions than the lower or fluvio-marine crag. The 
paucity of shells in the former, and their immense abundance in 
the latter, was^uother proof of their separate and distinct con- 
ditions. Meantime, the increasing cold was proved by the abun- 
dance of northern shells in the upper beds, as compared with the 
lower. In short, the upper crag was one more intermediate link 
in the evidence of refrigeration, as proved by the coralline crag 
upward, and the succeeding glacial series was only the result to 
which a study of the various crags necessarily led the investigator. 



ON THE TEmiART DEPOSITS OP TICTOBIA. 
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tertiary betls of Victoria is exhibited on the coast west of Cape 
Otwaj, a headland situated south-west of Fort Philip Bay. 

Thu cliffa un that coast exhibit for tbc most part a monotonous 
continuatiuD of false-bedded, aomowhat irregularly stratified, but 
more or leen horizontal calcni-eous sandstones of post-pliocene 
age, capped by sand-dunes of very recent date. At in'cgiilar in- 
tervals, however, the subjacent strata make their appearance, as 
patches which have escaped the destructive denuding action which 
has swept away almost tlie whole of these formations, and has 
formed the trough in which the false-bedded sandstone was de- 
posited. 

He stated that the tertiary deposits were accumulated in a 
trough of mesozotc carbonaceous sandstone between Castle Cave 
and Cape Otway; the tertiary beds were afterwards contorted and 
then denuded; and the trough, now deeper and probably nar- 
rower, was refilled with the post-pliocene false-bedded sandstone. 

On the eastern shore of Port Philip Bay the series is even more 
diversified. It is also of peculiar interest, as Professor M'Ooy 
regards certain of the strata OQ this side, near Mount Eliza, at 
Scnnapper Point, as belonging to the upper eocene period. So 
f^r. however, as his investigation had gone, it had affoi'ded no 
good evidence in support of this opinion. At the same time it is 
extremely difflciilt, at the outset, to decide what characters would 
entitle an Australian deposit to be regarded as eocene. Nummu- 
lites had not yet come under his observation, and the shells have 
too recent a facies for an eocene fauna, although some of the 
volutes do recall the species of the Bi'acklesham beds, and those 
of the German oligocene deposits. 



Mr. Albert S. Bickmore, in the " American Journal of Science " 
for March, 1868, contributes an article on the above subject. The 
following is an abstract of a portion of the article : — 

According to Father du Halde's description of China, compiled 
about 1725, the city Chantsien (the capitsl of Corea in 1694), 
where Kipe (the King of Coroa at that time) resided, is the terri- 
tory of Yungping fu, a city of the first order in the province of 
Pechili. 

Now, supposing this to be true, one may reasonably conclude 
that the ancient Chantsien and Corea were contio;uous, and not 
separated by a gulf till many ages after. For it is not to be im- 
agined that a prmce would fix his residence out of his dominions, 
y if divided from them by a wide sea. 
ire accordance with Father du Halde's statements, every- 
where there appear evidences of a recent elevation above the sea. 
A consideration of the charts of the Gulf of Pechili and the Yel- 
low Sea farther show that the true eastern boi-der of this plain is 
not the present sea-shore, but that this plain continues out under 
the gulf and under the Yellow Sea, on the north to Corea, and on 
the south of Shantung even to the Japanese Islands, the Lew 
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Chews, and Formosft. In otber wor(ls, tb!a plain extends oat easU 
ward to the mountain range which atretohes along ttie proper 
eastern edge of the Asiatic continent, the true Pacific basin begin- 
ning only eastward of the islands just namad. 

If the north of China were to be raised but 120 feet, the whole 
Gulf of Pechili would become dry land, and if it were elevated as 
much more, in place of the Yellow Sea there wwild bo a continu- 
ous plain from Poking to Corea, and such a change is now actually 
foing on. At Chefoo, on the northern side of the promontory of 
hantung, there is a long sand-pit estending out from the main 
land to a high headland, and forming the t~ 
harbor. On this spit are seen two old sea-bei 
the present one. The hizhest is but a few feet above the sea, yet 
it shows what kind of a change the surrounding area has recently 
undergone, and this is farther strengthened by the testimony of 
all the Chinese that " the harbor is slowly filling up." 

According to Rev. Mr. Metier, there has been an elevation of 14.1 
English feet in 250 years, or nearly 5 feet in a century, of the bed 
of the Gulf of Pechili. If this area had subsided instead.of rising 
14 feet, probably one-third of the low, thickly populated pai-ts of 
China would then he beneath the sea. 

In the Kaukau pass, and for some distance about the place 
where it opens out to the plain, there appear large quantities of 
transported boulders. These were probably borne near to the 
places they now occupy by an old glacier that once filled up this 
pass, and brought them down from the neighboring mountains, or 
perhaps even from the southern borders of the high plateau of 
Mongolia, on which this river of ice probably took its rise. But a 
short distance from the mouth of the pass, in every direction over 
the plain, these boulders completely disappear. Many of them 
have been gathered by the farmers to make walls of their houses, 
but as few are to be seen in the clay banks, the question naturally 
arises, whether the materials that now fill the Peking basin have 
not been so completely sorted and resorted by the action of the 
waves, as the land has risen and sunk from the level of the sea, 
that the larger boulders are mostly resting on the rocky floor of 
the basin, or at least at a considerable distance below tho present 
surface of the ground. 

As we fallowed the flanks of the mountains southwai-d, we came 
to a remarkable depression in. the plain, evidently the bed of a 
lake that had recently been drained off, not over the plain toward 
Pekin, bat through some rent in the mountains toward the west, 
into the present channel of the Yang Ho, and along the course of 
this river to the Gulf of Pechili. Farther down the Yang Ho a 
small stream comes in on the sooth-west from a valley where are 
located the coal mines of Mun-to-kow. This minor valley is 
bordered with a terrace of 40 or 50 feet in height. Besides these 
evidences of the late presence of the sea in this region, he was 
shown at Peking some shells from banks in the vicinity, and 
believes they were all of the same species as are now to be found 
in the Gulf of Pechili. 

All these changes have occnrred without espedally attracting the 
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notice of the people, but it has been far otherwise with the Tellow 
Kver, whose irregular wandeilngs and destructive floods have 
g&ined for it the well-merited title of "China's Sorrow." . 

AH rivers, atler they have worn out their channels to a certain 
depth, have a tendency to deposit in their own beds a part of the 
mud and sand they are bearing along, and this tendency is greatly 
increased by preventing them from overflowing their banks by 
artificial lovees or dikes. The Po la this way has raised its bea 
until the surface of its water is above the tops of the houses of 
the peasants, and it has already once desprted its old channel and 
formed a new one, and this is in short the whole history of the 
Yellow River. When it had Ulled up its old channel to the south 
of Shantung and succeeded in making a breach through its arti- 
ficial banks, it followed very nearly its previous course north of 
Shantung to the Gulf of Pechili. The whole plain tiirough 
which it flows in the lower part of its course being of allnvial 
origin, and completely intei-seoted by streams ana canals, its 
waters would readily find a lower channel which their momentum 
in coming down from the higher level of their old bed would 
enable them to quickly enlarge. The elevation of the land along 
the sea-coast, at the rate of 5 feet a century, would have a ten- 
dency to render its current more sluggish, and consequently the 
quantity of sediment deposited in its own bed greater than if it re- 
main cd stationary or was somewhat subsiding. But this tendency 
may have been partially counteracted by an equal or greater rel- 
ative elevation of the area along its upper course, and it is perhaps 
worth remarking, in this connection, that one of the latest changes 
tliat has taken place where the Asiatic continent joins that of Eu- 
rope has been one elevation, and that the Aral Sea, the lakes 
east of it bein v merely remnants of one great internal, depressed 
sea, whose bedhas probably undergone a considerable elevation. 

The last change in tlie course of the Yellow River occurred 
when the Taiping rebels were approaching and threatening Pe- 
king, and is supposed to have been caused by a breach made either 
by tlieni, or, as is more probable, by the Imperialists, to arrest the 
progress of their formidable enemies. All accounts agree that 
this change is complete, and that its old bed is dry ; but this is 
merely another way of stating as fact what has just been assumed, 
namely, that the river eontinaed in its old channel until that had 
become as high or higher than the surrounding country. 

Probably no other river within historic time has wandered so far 
and so frequently from its old channels as this Yellow River, bat 
also probably no other river on the whole globe flows out on to a 
plain of such wide extent at right angles to its own course, and, 
at the same time, of such a perfect and continuous level. 

At Foochow and about the mouth of the River Min, he believes 
there is an area that has for some time been slowly subsiding. 
According to the Chinese, what is now the navigable branch of 
the river, between the city and the foreign settlement, was some 
900 years ago too shallow for junks and large boats. 

In the south of China, Dr. Legge states that ^ong the East 
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River, he has seen a large bank of shells filled with speoimena of 
shells which he believes will prove to be of living species. 

passing from the continent to Formosa, Castle Zelandia, a fort 
built by the Dutch in IG3i, on what was then an island, is now 
some distance back from the river and in the centre of the cttj of 
Taiwan fa ; also at Takao, recent crabs and recent shells are 
found at a height of 1,111 feet above the present level of the sea. 

Passing over to Niphon, we find on the western side of tlie Bay 
of Yedo, a plateau some 200 feet high, its top as level as if made 
by the hand of man. A short journey from Yokohama back to 
Kanasawa, hence across to the Bay of Kamokura, and up the 
Tocaido to Kanagawa, shows that ail this area is also of very re- 
North of Niphon, on the Island of Yesso, terraces line the 
northern shore of Tsugar Strait and Volcano Bay, and what has 
already been described in Corea, an;ain appears there, but on a 
much grander scale. The greatest height to which he has been 
able to trace the recent action of the sea is 1,180 feet. This was 
found on the flanks of the mountains north of Hakodadi. 

All these facta considered in connection with the dry beds of 
friths and bays along the Siberian borders of the Arctic Ocean, 
and the remnants of the old gulf that once washed the eastern 
flanks of the Ural, give some idea of how the Asiatic contiQeuC 
has increased her area within the later geologic times> 



TEE CPPBS uiaaissippi. 

Gen. Warren, of the U. S. Engineers, read a paper, at the 1868 
meeting of the American Association, on certain features of the 
Upper Mississippi. 

Ho had been struck by the immense excavations made by the 
river in the Silurian rocks ; etfects which could not be produced by 
the present stream, even when swollen by the greatest rains. 
Some parts of the bed for 200 miles are granitic. Above tlie Minne- 
sota on the Mississippi is a region which is evidently an extensive 
lake, wliich extends to Lakes Winnipeg and Winnipiseogee. 

Lake Winnipeg is about 650 feet above the ocean level, while 
some parts of this old lake bed ai-e 1,000 feet above the sea, — ac- 
cording to Mr. Hines. 

The question arose how the outlet was changed from a northern 
to a southern one. The glacial epoch could hardly account for it. 
Probably there was a continental oscillation which caused this 
great change. When the bed of the lake was raised the water 
flowed over toward the north and south, wearing away the adja- 
oent formations. The evidence of a northern depression is shown 
by the conformation of the great lakes, the outlet of Lake Michi- 
gan formerly having been at the south end. Lake Winnebago 
anciently was laach larger than now, and had a different outlet 
It was thought that this continental oscillation was still going on, 
causing a depression on the Atlantic coast, and extending from 
the Mississippi to Greenhind, tending to elevate the south-western 
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and depressing the north-eastern portion of the continent. The 
wntcrj of the ancient lake wiH-e not sufficient to cut out the chan- 
nel of the Mississippi, The whole middle region, from tlio Gulf 
to t\u: Arctic ivigiDH, was once covered hy a sea, the subsideDci; or 
withili-anral of which is indicated bj the series of smaill lakes iu Se~ 
braska. During the cretaceous period this area was under water, 
and tlic .otrcanis from the land east ran west, and the Mississippi 
was not then formed. These ancient rivers ran in beds older than 
tlioniMt'lrcs, but the glacial period obliterated all these features. 
The glacial drift extends probably as far south as Keokuk, where 
is found a glacial moraine, 100 miles south of the limit of boulders, 
as {fi^'cn by Prof. Whitney. The modified drift covers the whole 
reginu as far as the Missouri River, beyond which no traces of the 
glai'ial action are found. The source of supply of the glacial 
moisture must have been on the south, and probably the ghicicrs 
met the waters of the gulf. The glacial action of tl»e Rocky 
Mountains never extends more than 50 miles from their base. 
The actiou of the great northern glacier made the water-courses 



enco of level of the Mississippi and Missouri Rivers, in the same 
latitude, was 400 or 500 feet. The bluffs at Dubuque, Grand 
Rapids, and some other places, show the effects of the erosion of 
the river in its foi-mation at the glacial period. 



r OP RUSSIAN AMERICA. 

' W. II, Dall, in aletter from 8t, Michaels, Russian America, dated 

August 13, 1867, and published in the " American Journal of 
Science " for January, 1868, says: "Starting from Fort Youkon 
and going down stream, we have on cither hand low land sparsely 
wooded with spruce, poplar, birch, and willow, with low hills in 
the distance, gradually increasing in height and coming closer to 
the river, where they finally come together 22.? miles below Fort 
Youkon; and the river which previously. has been very winding, 
full of slougiis and large islands, and from 3 to 9 miles wide, here 
becomes narrow, deep, and rapid, with one channel. These 
mountains are known BS the ' Ramparts,' and come close to the 
water's edge, having an imposing appearance, though pi-obably 
not more than 1,500 to 2,500 feet hio;b. They were entirely com- 
posed of azoic rocks, of which a silvery greenish rock of talcose 
appearance, but very hard, predominates. Q.uai'tz in seams, 
elates, and quartzite rock are abundant; and a rock resembling 
granite, but with a superfluity of felspar and no mica, is rare. The 
slates generally have a north-westeriy dip. 

"True granite appears only once, near the termination of the 
Ramparts, and forms a ledge extending across the river, and mak- 
ing a rapid, — not, however, a dangerous one. Fifty miles or less 
below the rapid the Raropari^ terminate, and the Tanan6 River 
comes in. From the end of the Ramparts to Koyoukuk River, 
250 miles, the right bank presents in tbeu- order, conglomerate, 



^.iGoo^lc 



GEOLOOT. S5K 

quaitzite, bluffa of yellow gravel, blue talcose slate, conglomer- 
iite, hard blue slates, and quartzose i-ocks, blue sandstones, and a 
soft green vock (Plutonic} with light stellate spots in it. Granite 
is vcrj rare, and mica also. 1 have found 5 specinieuB of obsidian 
on the beach, and just above the,Rampart9, pebbles of Niagara 
limestone with its characteristic fossils. From the bend we find 
the following stratai blue sandstone (unfossiliferous), brown 
sandstone in beds at least 600 feet thick, conti^ning vegetable re- 
mains in some layers, and rai'ely casts of moUasca, all, as far as I 
have collected, lamellibrancJis. Thirty miles below the bend is a 
fimall contorted seam of coal between 2 thin layers of shale, con- 
taining very poor vegetable remains, and underl^d by the brown 
sandstone, which also overlies the blue sandstoqe, which in its turn 
X think covers the blue slates. The coal seam is very limited, be- 
ing on the extreme point of a bluff, and the greater part of it has 
been denuded. The fossils are very poor, vegetable, and resemble 
fuci. The coal is of good quality, bituminous, non-caking, and 
leaves a gray asb ^ the seam is 16 inches wide. 

" The sandstones continue down the river some 45 miles, mora 
generally with a north-westerly dip, and always in gentle undula- 
tion, sometimes continuous for miles, and often broken short off. 
Below, the rocks for 300 miles are slates and eruptive rocks of a 
pink color, sometimes containing spathose minerals. The formation 
changes at the Russian mission from hard blue slat« to a volcanic 
rook, full of empty almond-shaped cavities; but certain parts of 
the rock are quite solid ; it is black, and contains minute crystala 
of olivine (?). It is roughly columnar on Stuart's Island, Norton 
Sound, in five-sided columns on the beach. From this to the sea, 
the banks are mostly low, but when they approach the river they 
are invariably blue, hard, slaty sandstone, or sandy slate, the rock 
passing fiom one into the other imperceptibly. This formation 
extends to St. Michaels, nearly where the above-mentioned vol- 
canic rock takes its place, and continues up the shore of Norton 
Sound some 30 miles, when it is replaced by the hard slates and 
sandstone, and I have followed them up for 30 miles more to Una- 
Ukleet River. 

" The entire country is sprinkled over with remains of pliocene 
animals, Elephat, Oeibos motchaltis, etc. (P). Beds of marl exist 
near Foil Youkon, consisting of fresh- water shells sijll found living 
in the vicinity. The Kotto River, emptying into the Youkon 
above Fort Youkon, is held in superstitious dread by iho Indians, 
on account of the immense numbei* of fossil bones existing there ; 
the In^lut&lic River, emptying into the Norton Sound, has a some- 
what similar reputation. 

"I have carefully eiamined the cotintry over which I have 
passed, for glacial indications, and have not found any effects at- 
tributable to such agencies. My own opinion, from what 1 have 
seen of the west coast, though yet unproved, is that the glacier 
field never extended, iu these regions, to the westwaivi of the 
Rocky Mountains, although small single glaciers hare existed, 
and still exist between the spurs of the mountains which approach 
the coast. No boulders, such as are common in Now England, 
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no scratcliea or other ranrUs of ioe action- have been observed by 
any of our paily, tliough eai-efLilly looked for. I shall e 
the crests of the accessible mouataiua for traces." 
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In the "American Journal of Science" for May, 1868, is an 
article by Prof, Silliman, in which the evidence is given leading 
to the conclusion thnt the mastodon existed prior to the gi-eat 
volcanic disturbances and outpourings of lava which occuiTed 
throughout the Sierra Nevada Mountains dui-ing, or at the close 
of, the epoch in which the deep-lying placers were produced. 
This epocli of volcanic activity has been regarded as mariiing the 

i)eriod of the pliocene, dividing it from the poaUpliocene and exists 
ng epoch by a we]l-marked horizon. Among tlio animals whose 
remains have been found in this ancient auriferous detritus of 
California, preceding the epoch of volcanic activity, are the rhi- 
noceros, a hippopotamoid, an exUnet species of horse, and a spe- 
cies allied to the camel. The remains of mastodon and elept^nt 
are found abandantly iu the eapei'ficial deti^tus of the gold region, 
over an extensive area, but, until now, have never been identifled 
as occurring under the basalt, which covers the ancient gold drift, 
and forma &e eharacferistic ranges of the " Table Mountains." 

Near Jamestown, in Tuolumne county, extensive explorations 
have, for 14 years, been made in tlie deep-lying gold detiitus, by 
tunnels driven in beneath the basaltic capping, at a level low 
enoush to open the bed of the ancient rivers, in the channels of 
which rests the gold-bearing gravel. These tunnels are, in some 
cases, moi-e than 8,000 feet in length, and from 300 to 300 feet 
below the nearly level surface of the basalt. Under the basalt is 
a mass of stratified, almost horizontal, generally thin-bedded, 
deti'ital matter, alternating with clay and argillaceous zones, the 
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thinly lamiDated beds containing often vegetable Bt«m9 and im- 
pressiona of leaves, indicating deposition in quiet water, while 
other portions are made up of coarse, gravelly masses, compacted 
often mto a firm, coherent mass. From the ancient river-bed to 
tbe top of tlie basaltic capping of Table Mountain is not less than 
800 feet. 

It is beneath this mas^ of matter, partly aqueous and partly vol- 
canic in its origin, that the remains of mastodon have been found. 
He gives a letter from Mr, D. T. Hughes, stating tliat the remains 
of mastodon were found in a tunnel 1,650 feet in under Table 
Houiitain, and 4j feet above the ledge or bottom slate, imbedded 
in a stratum of sand overlying a deposit of gold-bearing gravel, 
and scattered over a space 20 feet long by 10 or 12 feet wide. 
Most of tlie bones were very soft, and the tuslis, which measured 
over 7 feet in length, much decayed; the t«eth were well pre- 

From Mr. Hughes' description and accompanying drawings it 
is concluded that " there ia no room to doubt that the bones dis- 
covered are those of the mastodon, and it appears probable that 
nearly the entjre skeleton of a full-sized animal was entombed in 
the sands resting immediately upon the ancient auriferous gravel 
beneaih the Table Mountains, and, of course, anterior fn age to 
the period of volcanic activity and overflows of lava which have 
hitherto been considered as marking the close of the pliocene era, — 
a catastrophe which appears to have exterminated the other mem- 
bers of the pliocene fauna. If the mastodon survived the catas- 
trophe which exterminated the hippopotamus, rhinoceros, tapir, 
«to., and continued through the post-pliocene to the appearance 
of man, it yet remains to be proved that man was his companion 
prior to the dawn of the exiBtino^ epoch." 

According to Pi-of. Silliman ("American Journal of Science," 
Sept.,'1868), four molar teeth of mastodon were found in the same 

geological horizon as the alleged Calaveras sIfUll. They carry 
le mastodon down to a lower level than has before been assigned 
to it in California. " It has been the belief hitherto that the great 
catastrophe of the volcanic outpourings which buried the Table 
Mountains of Calaveras and Tuolumne counties in California had 
extinguished all the prc-exisiin^ races, and that the mastodon had 
never been certainly discoverea below that horizon. This view is 
no longer tenable, and the mastodon is here conclusively shown to 
reach quite to the base of the deep-lying gold placers ; and, if the 
Calaveras skull stands the test of subsequent investigation, man 
was his compauions in those early days." 



FOSSH. UAJf. 



Signor J. Coccbi, in a recent work on " Fossil Man of Central 
Italy," describes the post-pliocene and recent deposits of this 
region, and the pliocene strata of the Tal d^Amo and Val di 
Chiana, with the fossil mammals, molluaks, and plants obtained 
team the latter. The recent deposits he divides into modem. 
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consisting of various alluvial formations, and an ancient alluviuni 
jU-ldiDg obsidian implements. Tiie postrplioeene deposits are 
diviUeiT into upper and lower, tlie former comprising tlie loess as its 
upper member, wicliout fossils or human remains, but probably be- 
lon^ng to tlie reindeer period ; and, as its lower member, various 
deposits known as tlie diluvium, containing remains of Boa primi- 
geniut and S. trockoeeros, wiih stone knives. The lower post- 
pliocene strata are divided into an upper portion, consisting of 
ferruginous conglomerate, etc., without human remans, but 
otherwise containing similar fossils to the underlying deposiL 
Tlio lower portion consists of lacustrine clays of i^at thickness, 
wiih layei's of peat toward its upper margin, contamin" bones of 
Elepiai primigtuius, Genma mryeertw. Bison vriscus, and a species 
(prebabfy now) of Equus; it Las also yielded stone implements, 
and a liuman cranium, the latter from the plain of the Aretino. At 
last, a fossil cranium has been discovered associated with remiuns 
of extinct animals in a true stratified deposit ; and, whether this 
deposit l)e termed lower post-pliocene, or anything else, there 
seems little room for doubt that tlie cranium was imbedded 
contemporaneously with tlie remains of Elepkat primigeniva, etc., 
and that man lived in Italy contemporaneously with those animals. 
The fossil stcull of Calaveras County, Cul., is alleged to have 
Deen found in a shaft sunk in the aurlfei'ous gravel of Bald Moun- 
tain, in September, 1866. at a depth of about 130 feet, and beneath 
several beds of volcanic matter interstratified with auvifei-oua 
gravel. The shaft was soon after filled with water, and so it now 
remains. In the calcareous tufa surronndin* the skull were found 
two human metatarsal bones, the lower end of a fibula, part of 
the ulna and sternum ; also a fi-avment of a human tibia, too 
small for the same individual, and a shell of Jldix mortnonenai* 
(now living in the locality). It evidently belonged to an old per- 
son. The geological horizon in which it is said to have beeh fotmd 
is pliocene or post-pliocene. 



AlfClEKT FAUHA OF FRAKCB. 

From an examination of the ancient moraines of the valley of ' 
Argeiez, in the Pyrenees, MM, Martins and Colomb have come 
to the conclusion, that, during the quarternary period an immense 
glacier filled tiii8gTeatval!ey,extending even mto the plain; that its 
length was 53 kilometere, the average slope of its surface O", 138, 
and its terminal moraine was arrested at an altitude of about 400 
metres. The climate, and consequently the fauna, was of neces- 
sity veiy different from the present one ; and M. Lartet gives the 
following list of the pi^cipal mammals and birds, extinct, exist- 
ing elsewhere, or still found in the region, which lived in the 
south-west of France during the qiiartevnary period ; it will be 
seen that It is the fauna of a cold country, zoology confirming the 
data of geology. 

Sxtinct animals ; ElepKoi aiiiiquua &aA priviigemus ; Bhinoeerot 
3£erkii a.-ad. tieharhinua ; Bos primigeniua ; Cervtis tnegaceros ; Urtut 
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ipeltmia; Felis spelcea; ffytsna spelrea and striata; Qna primi- 

Animalg which have migi-ated elsewhere : Bison mropteua ; Ovi- 
hoa mosckatus ; Cervua tarandus; Capra ibex; Antilope nipieapra 
and saiga ; Arctomy» marmota ; SpermophUua, a'Hed to S. Parryi ; 
Fdis lynx ; Strix lapponica ; Tetrao lagopjia, albus, and urogallus ; 



barhatua ; MUvut regalis ; Falco tiitmmculvs ; BtUeo 
dorupealria; Corvus coraa B.nd pica. 

Elie de Beaumont is of the opinion, howeyer, that the phenom- 
ena of this basin are as well, and evea better, explained by the 



QUATERNARY DEPOSlTa. 

In the "Proceedings" of the Geological Society of London, 
Ml'. Tylor attempts to disprove the conclusions of Mr. Prestwich, 
on the relative age of the quaternary deposits, and the epoch and 
manner of the escavation of the valleys on whose sides they rest. 
He selects the well-known and t3'pical Amiens gravel for tiiis pur~ 
pose, and draws these two principal conclusions : 1. That the 
surface of the chalk has assumed its present form priorto the dep- 
osition of any of the gravel or loess now found resting upon it. 
2. That the quaternary deposits indicate a pluvial period, just as 
the northeiTi drift indicates a glacial period. 



FAUNA OF THE BBiZILIAN BONB-CATES. 

According to Prof. Reinhardt, during the post-pliocene epoch 
Brazil had a very rich mammalian fauna, of which the present 
one may be called a mere fraction, as many of its genera, even 
families and sub-ordera, have disappeared, while very few have 
been added. This fauna had the same peculiar character which 
now distinguishes the South American fauna from that of the Old 
World, the extinct genera belonging to groups and families to this 
day characteristic of South America. Only two genera, the ex- 
tinct mastodon and the living horse, belong lo families now lim- 
ited to the eastern hemisphere. All the mammalian orders were 
not in the same degree richer in genera in fomier timestlian now. 
The bruta, ungutaia, probo&cidea, and eamivora, have relatively 
Euffei'ed the greatest tosses ; while some orders, as th&,bats and 
the monkeys, number even more genera now than formerly. 
This fauna differed much more from the modern one, and was es- 
pecially more rich in peculiar genera, now extinct, tlian the cor- 
responding fauna of the Old World. The scantiness of great 
mammals in the present South American fauna, compared with 
that of the eastern hemisphei'e, did not exist in the pre-historic 
&uuaj the post^pUooene masCodonts, maci-aucheniie, and toxo- 
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donts of Brazil, and its gigantio sioliiH and armailillos, rival the 
clepli.aiiLi, rhinoceroa, and hippopotami, which, during the same 
peiiod, roamed the soil of Enrope. — Qeologletd Magazine. 



VOLCANIC EMANATIONS. 

The eraption of-Vesuviua in January, 1868, confirms the obsep- 
nations of C. St. Claire Deville, on the order of succession of vol- 
canic emanations. 1. Dry lumerolles t at the commencemeDt of 
tlie eruption the emanations are neutral, the air being very poor 
iu oxygen, and deposittnK almost exclusively alkaline chlorides. 
Boon covered with a thin layer of <diloride or oxide of copper. 2. 
Chlorhydriisulpburous emanationa ; in a few days, and in the cold- 
est portions, chlorhydric and sulphurous acids appear, accompa- 
nied by watei? vapor; the carbonate of ammonia, seemingly of 
two different origms, is naturally transformed into the chlorhy- 
drate ; in general, sulphydric anil carbonic acids and carburetted 
hydrogen have not appeared. 3. Sulphurous, and 4. Carburetted 



THK GOLD FIELDS OF 

According to a paper read before the Lyceum of Natural His- 
tory of New York, by Mr. R. P. Stevens, Venezuela la divisible 
into three grand hydrograp Ideal basins, each of which represents 
distinct geological eras ana holds its respective gold-field. 

The 6i'Et, and oldest known, is the hydrographical basin of the 
Caribbean Sea, and ia separated from the Orinoco basin by the 
Coast Stance of mountains. Tliis range is the prolongation east- 
wards of flie Cordillera Occidental, and geologically, is of the 
same a^e as that of the main Andes; namely, mioccne tertiary, 
— that IS lo say, these mountains are undei'stood to be of several 
ages in their uplifts, the later being as late as the beginning of 
the tertiary. Fossils indicating this position have been found at 
Carupano, Maturin, and other points on the main land, and on the 
Island of Trinidad, according to R. L. Guppy. The central axes 
of these mountains are metanioi'phic, and probably metamorphosed 
paleozoic. Gold, silver, copper, lead, and other ores are found in 
their rocks. 

In the absence of positive data, and reasoning by analogy from 
other portions of this range, the auriferous veins are as late in 
time asjhe Silurian, according to Prof. Forbes. 

The hydrogi'apliieal basin of the Orinoco is filled with much 
older rocks ; namely, crystalline mainly ; so far as known to our 
party, they are gneiss and gneissoid; save in the vicinity of Cia- 
coa, where teitiaiy obtains, no other rock has been seen. 

A soctiim from the Orinoco, from the village of Las Tablas, 
southward to the summit of tlie Imitaoa Bange, reveala only 
gneissoid rocks. 



^.iGoo^lc 



GEOIOGT. 261 

Gold bas occasionally been found in the streams flowing from 
these moniitiiins, also along the Caroni, the largest souihcra 
affluent of the Orinoco, and along the Paraguay, a tributary of 
the Caroni, do Taluable gold veins or deposits have ever been 
discovered. These rocks seem to conform to the general law; 
namely, to be barren of pi-oductive gold veins. The Esaequibo 
hydrogi'aphical basin is the true gold-bearinff portion of the rocks 
of Guiana. So far as known, the rocks or this basin are as fol- 
lows.: Gneisa on its northern rim (Imitaca Mountains) ; a few 
leagues south are low ranges of quartz and porphyry, Santa 
Cruz, Charapa, and Chaguneraul Mountains. On their flanks 
are seen bornblendic, silicious, and argillaceous slates. Gneiss 
with domes, or vast expansion of quartz veins succeeds. As we 
progress southward tliese domes of quartz form a very striking 
leatui-e of the landscape. Tliey are more abundant east of the 
Caroni River and south of the Imitaca Mountains than any other 
portion of tlie country visited. They are always in sight. One is' 
constantly winding around them or crossing some low portion of 
them. Sometimes their outcropping i-ocks remind one of a dis- 
tant cemetery with its slabs and monuments of white marble. 
The gneiss decomposes and then presents a mottled appearance, 
red, purple, grayish, and white in color. Dikes of granite, or 
more pi-operly, syenite, appear at intervals. Approaching the 
Talley of the Yuruai? River — the northern affluent of the Esse- 

auibo — bands of white and light^drab limestone are seen with 
le gneiss, and near Guasipati a band of itacolumite appears. 

Alter crossing the Yuruary River, hills and low mountains of 
metamorphosedor semi -crystalline hills rise a. thousand or fifteen 
hundred feet above the valley, 

Tliese mountains trend N.N.E. or S.S.W. They are composed 
of the following rocks: Brecciated schists, altered sandstones, 
quartz, and porphyry, a local reck of the aluminous family known 
as blue-stone, and talcose schists. The porphyry, in many in- 
Etances, is but a highly metamorphosed condition of the more 
Hlicioua portions of talcose rocks. Talc and bluestone is tiie 
counti'y rock of the gold veins of this portion of the Essequibo 
basin. Beside the rocks already described,' there lie between the 
sources of the Yuruary and the Caroni a low range of hills run- 
ning north and south which are composed of very black gneissoid 
schists and more solid rock dissimilar to tlie grayish gneiss of the 
Imitaca. These are older in geolo^jical time than the Imitaca, for 
the latter trend east and west and abut upon them, while these 
trend north and south. 

Fa the Mocupio valley gold is found tinder the following modes 
or conditions: — 

1. In the sands and gravel beds of the streams of the valley. 

2. In paydirt beds on bed-rock in the alluvial of the valley, 
and In the clays derived from the breaking down and decomposi- 
tion of the countiy rock of the veins. 

3. In quartz veins under difierent conditions, as follows : a, in 
pure white quartz in granules and nuggets ; b, in rusty and ochra- 
ceous quartz invisible to the naked eye ; c, in ihin bluish and gray- 
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Ish threads and films of tAlo in the quartz ; d, in crystals of eal* 
pliiOo of iron mechanically mixed with the pyrites ; «. :iltacbed to 
the Wiklls of decomposed and removed crystals of pyrites; J", in 
the ochre resultant of such decomposition; g, in. thin, film-like 
scales on tho face of fissure walls ; A, in masses cementing frag* 
meots of ganguc rock together. 

4. Ill the foot and iianging walla of veina, the " caeasjo" of the 
country. 

There are two systems of veina, one running north-east aod 
SDUtli-west. the otlier east and west. In both of these there is ft 
variation of from 10 to 30 degrees. Which of these systems is the 
oldtist we liave not yet determined. — Seientijle American. 



PETSOLSUH IH THE CADGASCS. 

According to Prof. Von Koschkull, of Tiflia, Rusaia, the petro- 
leum region surrounds the whole range of the great Caucasus in 
the tertiary rocks, in their three subdivisiona. Especial attention 
has been given to petroleum springs in the north and on the shores 
of the Caspian. The Persians have used it for many agea for 
various purposes. The wells are 20,000 in number, and from 2 to 
100 feet deep. The oil flows into the pits with water, and is daily 
skimmed off. Some of this oil is very light in color and gravity ; 
some is brown, and ia finally reduced to asphaltum formatiunfl. 
In I860, the American method of boring for oil was inti'oduced 
into the Caucasus. A well, at the depth of 40 feet, gave a flow 
of 23,000 kilogrammes of oil daily. The temperature of the oil is 
8° R. One Jet was 60 feet in height. The oil has been purified 
and used to great advantage. 



COAL IK KBBKASEA. BT. F. T. HATDEtf. 

During the geological survey last season, the greatest interest 
was felt jn this question by the people, from the fact that nearly 
all the State is a treeless praii'ie. Even a bed of coal, of moder- 
ate thickness, at a reasonable depth, would be of inesldmable 
value, and the solution of tliis problem seemed to be the most im- 
portant one of the survey. It is now known that all the carbonif- 
erous rocks of Nebraska belong to the upper coal-measures, and 
that these rocks occupy but a small area in the south-eastern por- 

Ie is now pretty well proved that, in the upper coal-measures of 
the West, there are no workable beds of coal, and that, while 
thin seams occur in many places, they never attain a thickness of 
more than 2 or 2i feet. 

Near N'ebi'aska City, on the Missouri, an outcropping, about 8 
inches thick, has attracted si "— .^-- 



This seam has been wrought by drifting a distance of 300 yards 
or more, and several thousand bushels of pretty good coal have 
been taken from it. At Brownsville, there is a seam of coal 
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probably holding » lower position than the one at Webraaka City, 
which is accomp^Miied by several species of coal-plants peculiar W 
the upper coal-measures. 

At Aspinwstl, in Nemaha Co., two seams of coal were met with. 
At Rulo, 15 or 20 miles below Aspinwall, and at Tecumseh, John- 
BOD Co., thin seams of coal have been worked. 

Different outcroppingsofeoal were worked in varioUHportions of 
the State, because their existence seemed to the people to pi-omise 
better things. The consequence has been that much more money 
has been spent in the useless seaich foe coal in Nebraska than the 
cost of a geological survey for yeare. 

In aid of the solution of the problem whether there are within 
the limits of the State of Nebraska any workable beds of coal 
within accessible distance of the surface, the following conclusions 
are the result of the examination of these rocks duringthe past 
season. It has been accurately determined that rocks of the car- 
boniferous period occupy only a small portion of South-eastern 
Nebraska, and that tlieae rocks are of the age of the upper coal- 
measures, permo-carboniferous and permian. At Omaha, a 
boring of Dearly 400 feet in depth was made without passing any 
important seam of coal. At Nebraska City a Iwring was made 
nearly the same distance with the same result. 

At Atchison and Leavenworth, Kansas, and at St. Joseph, Mo., 
where the upper coal-measures are several liundred feet lower 
than at Nebraska City or Omaha, borings were made about 400 
feet with no better success. 

&fr. Brodhead, a geologist attached to the Missouri State Geo- 
logical Survey, studied with a great deal of care a series of beds 
ortiie upper coal-measures in Northern Missouri, which he re- 
garded as 2,000 feet in thickness, without finding a seam of coal 
more than 2 or 2i feet in thickness. 

The upper coal -measures of the West are re^rded as the bar- 
ren coal-measures, while all the workable beds of coal are confined 
to the lower coal-measures. It is plain that all the carboniferous 
rocks of Nebraska pass beneath the more recent formations westr 
ward to be disclosed again by the uplifting of the Rocky Mountain 
ranges. We find the carboniferous limestone all along the mar- 

§1ns of the Rocky Mountains on either side of the axis oielevation. 
n studying these fossils we find that so many of thenp are identi- 
cal with the species found in what we know to be the upper coal- 
measures along the Missouri, that we do not hesitate to pronounce 
them as of the same age. Indeed they are simply the western 
extension of them, thinning out and gradually losing all the thiu 
seams of ooal and shale and nearly all the beds of clay and loose 
sands, leaving for the most part massive beds of limestone. 

It seems more than probable that coal in payii^ quantities will 
never be found within the limits of tlie Slate of Nebraska. If this 
statement is true, it is a very important negative truth not only to 
Nebraska, but also to very large portions of Iowa, Missouri, and 
Kansas. We already know that the carboniferous rocks do not exist 
in Dacotali Teri-iiary at all, so that along the Missouri Eivlr there 
is a very large district, of wonderful fertility, almost treeless and 
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destitute of mineral fuel. This fact at once directs our attention to 
the li;;i]{tu furmatiDus in the region of the Rocky Mountains. It la 
to bo hoped that the general government will see the impoi'tance of 
making; apprnpriatiuns for their careful exaoimation at aa early 
day. —.dm. Jour. Sc. Arts (2), 45, p. 426, 



EZPLOIUTlOHa IN GREENLAND. 

Mr. Wliymper read a paper on this subject before the British 
Association, in 18C8, from which the following are extracts : — 

Throngh the labors of Prof. Heer, of Zurich, we know that the 
present treeless coast was, during the miocene period, possessed 
of foliage very far from an Ai-ctic character. On the spot whero 
DOW tliij largest shrubs have a maximum diameter of scarcely 
an Inch, not only firs, bii-chcs, and poplars grew, but oaks, beeches, 
chestnuts, planes, walnuts, hazel-nuts, the yine, and the magnoliii 
flourished. Then came the glacial condition of the country, with 
subsequent changes in temperature and elevation of surface. The 
peculiar climate of Gi-eenland is due chiefly to the ocean currents. 

There were also proofs of a much colder climate having once 
existed in these regions, as well as of the much warmer climate 
at a still more remote period. There was no douht that at that 
period, which was called the glacial period, the glaciers were 
much more extensive than they are now. In Norfolk and Suffolk 
we had tlie shells which lived in a sea which was decidedly of an 
ai-ctic character. Mr. Whymper, when he went to Disco Island, 
collected fossil plants about 100 feet above the level of the sea, 
and other fossils on the main land about 1,200 feet high. He also 
found fossil shells which had been pronounced by Dr. Torrell, of 
Sweden, to be arctic shells. It proved that that part of Green- 
land had been submerged, in the glacial period, to the depth of 
600 feet. With regard to the fossil plants, they belonged to the 
lower miocene period. With reference to how this change had 
taken place, he adhered still to the opinion that the probable cause 
of it consisted in the altered distribution of land and sea since the 
miocene period. Of one thin^ we were quite certain, that as 
there had been some slight changes of physical ^^eographj, as 
shown by liiese shells, even within the period of livmo; species of 
shells, so tliere had been changes in physical geography since the 
miocene period, which had been on a scale so much greater that 
the shape of our continents and the position of our oceans bad 
been gi-eatly altered. At that time the mai'ino currents, which are 
capable of carrying water from the equatorial to the polar regions, 
must have been perfectly different. 



ERUPTION OF MOUNT ETNA. 

The." London News" says : " It is not merely that Mount Etna 
has again broken forth into eruption, but that the new outburet is 
characterized by a Tiolence and intensity indicative of the wide 
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extent of the re^on of disturbance beneath the crater. For 9 
haul's, on the niglit of December 8-9, the monntain was TomiCing 
flames and lava to a prodigious height. Stones an-l burning mat- 
ter were projected from the crater, and so high did some of tbeaa 
projectiles reach, that the sand and smaller stones fell even over 
Messina, or to a distance of upwards of 40 miles from the cone. 

" The lava flowed in every direction from tlie crater, devastating 
the surrounding country. After the second great outburst tiie 
eruption became somewhat less active ; but that the mountain is 
far from being likely soon to sink to rest is evidenced by the fact 
that deafening detonations still continue to be heard. If any 
further evidence were wanting of the magniiiceitce of the scale 
on which Etna is now erupting it would be found in the fact that 
the news we have received comes from Valetta, which ia upwards 
of 120 miles from Etna." 



GREAT TOLCAKIC ERDFTIOIT AT HAWAn. 

History and ti'adition record no such commotion on Hawaii as 
occurred in March and April, 1868. On March 27th, numerous 
slight earthquake shocks were felt iu Eau, in the southern district 
of the island ; on the 28th they became more frequent and ener- 

fetic, extcUding to Ililo and to Kona on the west, and on this day 
re aud lava poured down the south-east slope of Mauna Loa, ana 
from a huge rent near the summit crater Mokuaweowes. The 
quaking of the earth was most fearful in Eau, and it seemed that 
all the fires of the mountain and of Kilauea were struggling to 
force their way down to the ocean from their subterranean cav- 
erns. The sea of lava must have been enormous, working under- 
- ground in numerous ducts, under a tract many miles broad ; it 
was evident that Eilauea and the mother-mountain, Loa, were 
acting iu concert. On April 2d a terrific shock occuiTed, rendin* 
the e^irth in all directions over Kau and Hilo, prostrating trees and 
dwellings, and continuing for 3 minutes. Soon after this the sea 
rose 6 feet above high-water mark. Between Kapapala and Kea- 
iva, about 26 miles from Kilauea, the earth suddenly opened, and 
a mass of earth, stones, aud mud, without fii'e, was thrown op 2 
or 8 miles long and as many wide, and from 4 to 15 feet thick, 
buiring people, bouses, and cattle. At the same time there arose 
a tidal wave 15 to 20 feet high, caused probably by a submarine 
disgor";ement of lavas into tlie sea. The wave was fiery red, 
from the eruption of igneous matter for 15 miles along the coast. 
. For 4 or 5 weeks before the eruption there were heavy aud con- 
tinuous rains, carrying a vast amount of water into the subterra- 
nean streams and reservoirs; the descent of such quantities of 
water to the rising columns of lava probably hastened and intensi- 
fied the catastrophe. Many lives were lost and much property 
destroyed. 

At Kau, on April 2d, after a fearful earthquake, an immense 
torrent of molten lava burst out fi-om the top of the bluff, rushing 
across the plain below, and overwhelming everything in its com^e. 
23 
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It [).iss[>il over a distance of about 3 miles in as maay minates, and 
tbeii pi-;u«ftl. 

All (!rt)|ition broke out on Sfauna Lna on March 27th, the 1»va 
running dutrn the siilus of the muuntaiii io four streams, in a south- 
erly niiil e:istcrly (IJruction. Ou the 28th the flotv had gone about 
10 uiilc-^ duo Bouth from Itii source, aud on the 39th had advanced 
15 miles furthur. Ni'ar Kahuku a lava siream burst out fi'om a, 
crutL-r nliout 10 miles up the mountain, on the morning of April 
?tb, and in ihe afternoon of the same day from a ncnr one several 
tuik'S loiver down, the Mrcam running 5 miles to the sea. This 
river of fire wns from '200 to 800 foet wide, and, aa the descent was 
2,<IO0 fc<'t in 5 mile^, the stntomcnt that It ran 10 to 2a miles aa 
hour will not be doui)ted. Tiie eruption lasted 5 days. On the 
evening before the eruption the ground throughout the district 
was covered bv a sliowcr of fine sand and light pumice-stone, of 
a light yellowi:<li color, pn>bably coming from some vent-hole near 
ttie summit-crater. The tidal wave here rolled in over the tops of 
the cocoanuC trees, probably 60 feet high, completely annihilating 
several villages. 

The source of the disturbance was evidently directly beneath 
Mauna X<oa, and not far, if at all, below the level of the part of the 
ocean'a bottom I}'ing witliin the Hawaiian seas, and Ihe phenome- 
non WAS therefore eminently a local one. The submarine rocka 
of the i^^land are everywhere cavei'nous, and mnst all have cavltiea 
filled with water from Ihe superincimibent ocean, Mauna Loa, 
though nearly 14,000 fact high, and 3,000 square miles in area, baa 
only 1 or 2 surface streams over more than three-fourths of thb 
area. The greater part of the moisture which falls annually on 
these cavernous lavas becomes subten'anean. The vertical chan- 
nels of the mountains, filled by the nuns, must have brought im- 
mense hydrostatic pressure upon the deep water-chambers; the . 
water may thus have been forced deeply into the hot rocks, and, 
tlierc, suddenly converted into steam, have caused new fissures, 
with attendant earthquakes, and have opened passages to hotter 
fires ; thence came vaster rendings of tlie mountain and severer 
shocks, and, as a natural sequence, all that subsequently took 
place. — American Journal of Science, Juli/, 1868, and J<m,, 18G9. 



THEOET OP 

Trom the observations of Sir. W. T. Briffham, in " Memoirs of 
the Boston Society of Natural History," vol. I., pnvt 3, on the vol- 
canoes of the Sandwich Islands, it appears that, although the cra- 
ters of the group occur along a line supposed to be a line of fissure, 
as in other regions, the major aies or directions of the craters 
were parallel to one another at an angle of 26° from the trend of 
the group; in other words, the supposed volcanic fissure trends 
N. 64° W., the major axes being north and south. Following out 
tills idea he ascertained that the major axes of craters are always 
At right angles to the mountain chains in which they are situated. 
He concludes that the theory of an unequally conti'acting crust. 
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cansing certain portions to fall below the general level, opeoing 
rents at the boundiiiibs, and forcing up nioltcu matter to the sur- 
face, satisfies the known condition of volcanoes better than any 



This volcano, described In the "Annual of Scientific Discovery" 
for 18GC-67, p. 26C, has lost none of its intensity during the more 
than 2 years of its existence. DetonaUons and explosions every 
4 or 5 minutes occur, with the ejection of man^ incandescent i-ocks 
and large quantities of ashes, the latter sometimes containing red 
particles, probably oxide of iron. The smoke from George Island 
IS always very abundant, forming a column often 4,000 or 5,000 
feet high. Flames are also abundant around its summit. Occa- 
sional minor explosions occur at other points, even at the bottom 
of the sea, with considerable development of smoke and flame. 
George Island is constantly growing, its top, covered always with 
ecoriaceous and glowing lava, having attained a heiglit of 420 
feet. The new surfaces present to-day an area of about 1,000,000 
square metres. Estimating the mean depth of the sea here at 93 
metres, and tlie mean height of the surface above the sea at 32 
metres, we should have a mass of 135 million cubic metres, without 
reckoning the large amount of lava which has flowed beneath the 
Bea, as the present result of the eruption. 



THE GREAT EARTHQUAKE IN BODTH AMERICA. 

The recent terrible earthquake in South America seems to have 
ranged from Port Conception, on the southern coast of Chili, to 
Quito, the capital of Ecuador, just below the equator. It must 
be classed among the most ten'ible convulsions of the kind ever 
known on the American continent, the only parallel to it being the 
earthquake in February, 1797, when the whole country between 
Santa F6 and Panama was destroyed and 40,000 people buried in 
an instant. 

The destruction of Arequipa, a city numbering 119,000 inhabi-' 
tants, was, save the destruction of Arica, and Iquique on the 
coast, the most appalling scene presented by the earthquake in 
Peru. It is thus described by an eve-witness : — 

" About 4 minutes past 5 f. u., last Thursday, the 13th of Au- 
gust, a slight movement of the earth was noticeable here by per- 
rons who chanced to be-seated; there was no rumbling. In about 
8 to 10 seconds more, the movement became strong enough 
for persons not seated to notice. This movement gradually in- 
creased in strength nntil, after about SO seconds, pieces of tim- 
ber began to fall from the houses. In about a minute all were 
satisfied that a great cartliquake was at band. Tlien began a ter- 
rible rumbling, similar to the noise of an avalanche; every one 
ran to the open spaces. It seemed as if the earth was about to 
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open ; the earth shook and every stmcture swayed to and fro from 
north to south. It seemed in my own house as if the walls were 
about to meet and smuther us. In about 3 minutes the soil 
■hook so that it was almost impossible to hold one's feet. The 
strongest buiidings begaa then to cast off stones, bricks, pieces of 
wood, etc,, and the weakest began to fall, almost all of them level 
with the ground. In abont 5 minutes from the first movement 
the whole city was enveloped in clouds of dust and darkness, and 
resounded with the cmsh of falling buildings. There is not one 
house left standing in Arcquipa. 

" Thus the work of the Arequipenos for 800 years has been de- 
rtroyed in a few minutes ; it will Cake 600 years to do the same 

At Lima, the capital of Peru, as at Callao, the neighboring port, 
the shock was terrible, but the damage comparatively slight. A 
writer gives the following account ; — 

"The duration of the movement was about 3i minutes, and the 
Bbock, instead of following the usual vertioiil motion, appeared 
to be lateral, and, consequently, was regarded aa all the more dan- 
gerous. The 'aspect of the city during the movement was traly 
exciting. Kvery one in Lima, at the first coming of the shock, 
always seeks the protection of an arch, or the threshold of a door 
Is selected as a safe refuse, and on this occasion these favored 
spots were much occupied. 

*' In an incredibly shoi-t space of time the great public plaza was 
filled with frightened men, women, and children; the houses 
shook visibly, and the high towers of the cathedral swayed to and 
fro like a ship's mast in a storm. The great length of the shock 
was particularly alarming ; but fortunately do damage took place 
in this city." 

The terrible scenes at Arica are thus described by an eye-wit* 
ness : — 

" The honr was that when by custom most of the inhabitants had 
just closed (heir daily labors and were at their homes. The in- 
stant the startling indications of an earthquake were felt there 
was a general rush for uncovered spaces. The streets became a 
scene of terror. All the houses in the city trembled, then they 
surged, and some of them fell to pieces with crash aiter crash. 
At this juncture, when the undulations were active, the earth 
opened m several places in long and almost regular lines. The 
fissures were from 1 to 3 inches m width. The sensation was dis- 
tinct as though something waa rolling underneath. From every 
fissure there belched forth dry earth like dust, which was followed 
by a stifling gas. Owin^ to the demolition of buildings and the 
general destruction of afl kinds of property, and the dust belched 
lorth as well as that set in motion by the general tumult, a dense 
cloud formed over the city and obscured £e light. Beneath the 
cloud was the gas which severely oppressed every living creature, 
and would have suffocated all these if it had lingered longer sta- 
Uonary than it did; wliich was only about 90 seconds. The uudu- 
lations were 3 in number. Each succeeding one was of greater 
magnitude than the former. When the undulations ceased, the 
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cloud of dust ascended and dispersed, and light was restored. 
Then quiikes at sliott iatervitls succeeded, as though subterranean 
esplosious or collisions were taking place. 

" At this time, people from »11 parts of the city fied to the hills, 
amidst fulling stones and timbers, which descended from swaging 
walls and broadij-rent buildings Just on the eve of crumbling into 
perfect ruin. Some were struck dead b; the falling materials, and 
others were maimed, while all were made to stagger frotu side to 
side like people in a state of intoxication. 

"As the rush for the hills continued, and stones and materials of 
all kinds were falling, and houses and pacts of these were ci-asli- 
ing, numerous people were struck down and either killed or dan- 
gerously hurt." 

A most notable circumstance occuiTed at Lima, which is worthy 
of note. The atmosphere, immediately after the first sliock of 
earthquake, was so charged with an electric fluid, that in passing 
the hand through the han* or shaking one's clothes, sparks, as S 
from burning tow, would escape in great abundance. This phe- 
nomenon lasted for some time and produced much alarm. 

At half past 5 o'clock, that is 17 minutes fi-om the cessation 
of the initiatory shock, the first wave was experienced. These 
waves for a short period followed each other with great regularity 
and rapidity. The experience of those in the U. S. Steamship 
" Wateree," at Arica, was peculiar. The water retired from the 
shore, and then, unlike the regular pulsation or roll of tlie sea, 
rose fi-om beneath, placing the ship, as it were, poised on the apes 
of a cone-like hill. This wave fell as suddenly as it i-ose, the 
Bteamer meantime shaking like a leaf in the wind ; and then com- 
menced a series of tidal rollers, first moving in grand masses 
toward the shore, and next retreating untli those on tlie ship 
could see the ground of the roadstead Irom their anchorage to the 

The vessel was swung and thrown hither and thither like a cork, 
and finally, on the nmth movement of the waters, — the eai'th 
trembling without cessation, while the sky overhead was exceed- 
ingly clear and not a breath of wind stiiTed, — was driven from 
her moonngs and carried, losing one anchor and chain and taking 
the other with her, over the shore line &nd across the railroad, the 
track of which was destroyed some distance inland, and filially 
left on an elevation of about 12 feet on an otherwise level plain 
immediately north of the city, which was, previously to the earth- 
quakes, exceedingly fruitful. It is now covered with sand several 
inches, and in some places feet, in depth. 

Captain Gillis estimates that there were in all 11 great tidal 
waves experienced on the 13th of August. 

Subsequent soundings have shown that, while the shore lines 
have not been disturbed, where the depth of water in the road- 
stead was upwards of 30 fathoms, it is now, in some places, less 

During the whole of the 13th of August, and even while the 
city was falling to pieces and the sea rising in enormous waves, — 
shown by subsequent ezomiuatioa, 43 feet 
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and 5 inches above bigh-water mark, - 
and the surface of the waters of the Si 
like burnished silver. 

For tea days subsequent to the 13th of August, shocks of earth- 
quake — somctiniea as maay aa SO to 60 between sunrise and son- 
set — were frequent. 

A tidul wave occurred in the harbor of Yokohama, August 15th, 
the Say after tbe earthquake iu South America. 

Fur fuilber details see "American Journal of Science" for 
November, 1863. 



THE CSE OF EASTHQUAEES. 

From an article in the " New York Times," the following aV 
■tmct is taken : — 

It is a matter of observation that everywhere around tbe coast- 
line of evei7 continent, the sea is constantly at work warring 
against the land, crumbling away its edges, grinding it to pow- 
der, and carrying tbe detritus away and spreading it out overlls 
own bottom. This process is slow, but it goes on forever, and 
the result is that in Ume (that is, in the secular time in which geol- 
ogy works) the structure of continents is entirely worn away, 
and new ones are formed out of the ruins of tbe.former ones. It 
is quite ceiTain that our present land was formerly the bed of the 
sea, and that continental masses once reared their forms where 
now rolls the ocean. 

It is the e^hquake and tbe volcano which place themselves in 
opposition to this destructive tendency ; so that we may regard 
the igneous agents as in constant' antagonism to the aqueous 
agents, — the latter laboring incessantly to obliterate the land, 
Wiile tlie former are equal^ active in restoring it. What are 
these igneous agents, and what is their source? 

It is a fact perfectly assured that, in proportion as we descend 
into the eartb, the heat augments, and the deeper we go the hot- 
ter the earth is found to be. Tbis increase is estimated at about a 
degree of the thermometer additional warmth for every 90 feet 
of additional depth ; or about 58° per mile. 

Now, though gi^ology does not say that there may not be a solid 
ccnti-at mass m tlie inteiior of the earth, — " kept solid in spite of 
the heat by the enormous pressure," — it does say that an imoiense 
ran^o of terrestrial phenomena compels us to conclude that be- 
neath the crust of the eailih there is a sea of liquid lire, on which 
the continents and the land underneath the ocean are floating. 
This central fire is not only incandescent matter, but it is matter 
in a state of energetic elasticity, continually i-eacting upon the 
e of the earth, and making itself felt moreor less palpably, 
times producing violent undulatoi^ motions, and at other 
times breaking through the crust, and vomiting forth iava and the 
central fluid. The former of these commotions are styled earth- 
quakes; tlie latter, volcanoes. There is little doubt that the^ 
have a common origin, and, as has ahreadj been observed, it u 
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■ flieir function to coanteract the levelling effect of water, partly by 
heaping up new matter in certain localities, and paitly ijy deepen- 
ing one portion, and forcing out another of tiia earth's envelope. 

In a p»per, as profound in its views as it is luminous in Its state- 
ment. Sir John Herschel has indicated tlie philosophy of these di- 
Tulsions and upheavals, Und we cannot do better here than epit- 
omize his statement. The land, as has been seen, is perpetually 
■wearing down, and the materials are being carried out to sea, — ■ 
thinning towards the land, and thickenino; over all the bed of the 
sea. What must happen P If the continents be lightened, they 
will rise; if the bed of the sea receive additional weight, it will 
sink. It is impossible but that this increase of pressure in some 
places, and relief in others, must be very unequal in their bear- 
ings ; so that at some place or other this solid floating crust must 
be brought into a state of strain, and if there be a weak or a soft 

{dace, a crack will at last take place. When this happens, the 
and goes down on the heavy side, and up on the light side. Thia 
is exactly what happens in earthquakes. We should natiirallv ex- 
pect that such cracks and outbreaks would occur along those lines 
where the relief of pressure is the greatest, and also its increase 
on the sea-side, that is to say, along or in the neighborhood of the 
eea-coast, where the destruction of the land is ^oing on with most 
activity. Now, it is a remarkable fact in the history of volcanoes 
that there is hardly an instance of any active volcano at any con- 
siderable distance from the sea-coast, while it ia to be observed 
that the favorite sportiug-places of earthquakes are tlie regions 
covered by the great chains of volcanic cones. 

That earthquakes operate to raise the land-masses is not a mere 
matter of speculation, but a fact of repeated observation. In 1822, 
in a single night (Nov. 19), tlie whole coast line of Chili for a 
hundred miles about Valparaiso, with the mighty chain of the 
Andes, was hoisted at one shock from 2 to 7 feet above its former 
level, leaving the beach below the old low-water mark high and 
dry. In 1819, in an earthquake in India, in the District of Cutch, 
bordering on the Indus, a tract of country more than fiO miles 
long and 16 broad was suddenly raised 10 feet above its former 
level. And again, in 1538, in the convulsion which threw up the 
Monte Nuovo, the whole coast of Pozzuoli, near Naples, was 
raised 20 feet above its former level, and remains so permanently 
upheaved to this day. There are hundreds of the like instances 
on record, and no doubt, when we come to get full scientific 
accounts of the late convulsion, it will be found that parts of the 
coast of South America have been raised above their former level. 
Such is the way in which earthquakes do their work, and they 
" are always at work. According to Humboldt, there is not a day 
in which the earth ia not shaken by these commotions ; so that the 
state of perpetual movement is the normal condition of the sui^ 
face of onr globe, and, if we had apparatus sufBciently sensitive, 
we should doubtless detect this constant movement. And, indeed, 
already astronomers complaiif that their instruments betniy by in- 
explicable perturbaUons the instability of the crust that supports 
them. 
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It is true fliat over by far the larger prirt of the globe these agi- . 
tatitiiis are uither sliglit or else iiGsolutely iinperoepttljle, so that 
w« coMsidur tlie greater portion of the earth as motionless; but 
there avis other countries that have again and again been rudely 
shaken by violent And ilestructlie convulsions. These Are tha 
true rci^oiis of the curthquake and volcano, and modera physical 
gfM)gTapliy has iiiaile sueli progress as to mark off a certain num- 
ber of extensive districts or zones in which the sliocks are eimulta- 
neons. Among these may bu mentioned tlie Atlantic distiict, that 
of Central Asia and that of the FacLSo Ocean. 



eUUHABT OF OEOLOGICAI. FACTS- 

Niagara Falls. — Some geologists predict a great change in the 
chai-iicter of tliese falls. The hard limestone over which the wa- 
ter passes is slowly we.iring away, and the oarrent in some places 
about tJOU yards above the Canadiau fall has obtained access to 
the soil slialea underneath, which are rapidly eaC«Q away. It has 
been surmised that a subterranean stream of water is now pouring 
into tlio gulf below the falls, and that the " Horseshoe " shelf will 
ere long be undermined and destroyed. When this occurs tha 
falls will be converted into a rapid, aud the great mass of water 
will lie diverted from the American to the Canadian shore. 

Creiaeeoua Sea in Italy. — Prof. Scguenza has shown that tho 
middle cretaceous deposits of Centi-ul Italy correspond completely 
with the cretaceous rocks of Algeria, of the Eone of Ammonita 
Boihomagensii. As showing the similarity of geological conditions, 
he says tliat of 44 species of Italian fossils, 43 occur also in the 
African formation. Ho seems justified, therefore, in the conclu- 
sion that the middle cretaceous sea extended from Central Italy to 
the Pi-ovince of Constantine. 

Oold-Jidda of South Africa. — Gold has been extensively dis- 
covered in Africa, between 17° and 21.30° S., and about 400 miles 
from Pi-etoria, tlie nearest point of civilization in the 8. African 
Bcpublie of Transvaal. The Kingdom of Sofala, on tiie coast, to 
tl)e eastward of tha alleged gold formation, has been considered 
as the Ophir of Solomon's time. It is stated that the gold is found 
in quartz reins, and that the fields ore of vast extent. Tlic natives 
from old times have brought gold to the Portngueseinquills; they 
are said to light large fires to loosen the rock containing visible 
gold, and then further disintegrate it with their " machetes." 

Tkichieu of the Earth's Crust.— Herr Saitoriua von Walt«r8- 
hausen, of Gdttingen, from recent calculations, stated before the 
British Association, in 1SC8, that be inclined to the belief that the 
thickness of tho earth's ci'ust was 14 geographical miles. He 
also expressed the conviction that, at tlie time of the firat forma- 
tion of the seas, the tliickness did not exceed 50 metres. 

Discovery of a Mastodon. — A short time as^ Captain Boutelle, 
of the United States Coast Survey, discovered on the beach of St. 
Helena Island, near low-water mark, and not far from where the 
City of Port Royal has been laid out, the remains of a mastodon 
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baried in the sand, with the bones partially exposed to view. 
Captain Boutelle at once communicated the discovei'y to Professor 
C, TT. Shepbaid, Sr., of tlie South Carolina Medical College, and 
that genClemaa, with the assistance of Capttun Boutelle, recovered 
the greater portiou of the skeleton. 

Bq>tiUan Remains in the Coal-Measara. — Mr. J. Thomson has 
discovered bati-achian remains at Hamilton, in Lanarkshire, in the 
stratum between ironstone and coal, well overlaid by the lat- 
ter ; associated with them were remains of reptilian fishes, pecQ- 
liar to the coal-measures. A few years ago, geologists would not 
have expected to find batrachian reptiles in rocka of this a^. 

Cambrian Fossils. — Mr. H. Hicks has recently discovered^ in the 
strata of the lower Cambrian, a fauna representing species belong- 
ing to at least 10 genera, consisUng of brachiopods, pteropoiS, 
phjUopods, etc. 

Vast Numbers of Fossil Fishes. — Dr. A. L, Adams states that, 
on September 2*th, 1867, during a heavy gale from the west, im- 
pinging almost straight on to the entrance of Anderson's Cove, on 
the coast of the Bay of Fnndy, enormous numbers of fish were ob- 
sei-ved floating dead upon the surface of the water, and thrown 
up in great quantities by the waves. When the gale subsided, 
the whole surface of the lagoon and its banks was covered with 
dead fish, to the depth of a foot in some places. It was evident 
that the shoal had been literally ground to pieces against the 
rocks by the force of the waves. He refers to the vast quantities 
of fossil fish found in the Devonian and other strata, which sug- 
gested catastrophes allied to the above incident. — i^oc. Qeol. Soc. 

Oaiamites. — According to the recently published researches of 
Messrs. Binney and Carruthcrs, the fossil catamites is an actual 
member of the existing family of Equitetacete, which contained 
previously but one genus, that of the common mare's tails of 
river banks and woods ; and nearly a. dozen other genera of the 
plants of the coal-measures may be referred to it. It may prove 
of some significance that these calamites which, in the coal 
period, assumed gigantic proportions, and presented many forms 
and veiy varied organs of growth, are now represented by only 
one genus, differing most remarkably from its prototype in size, 
and 3ie simplicity and uniformity of its orojans. 

Arctic Miocene Flora. — According to I'l'of. Heer, forests of 
Austrian, American, and Asiatic trees flourished during miocene 
times in Iceland, Greenland,* Spitz bergen, and the polar Amer- 
ican islands, in latitudes where such trees could not now exist 
under any conceivable conditions or positions of land, or sea, or 
ice, leavino; but little doubt that an arboreal vegetation once ex- 
tended to the pole itself. This at present seems to contradict all 
previous geological reasonings as to the climate and condition of 
the globe during the tertiary epoch. 



^.yCoOglc 



BIOLOGY; 

OR, PHTSIOLOGT, ZOOLOGY, AND BOTANY. 



HOLECCLAB FORCES. 

The following fa an extract from the opening address of Prof. 
TjndAll, before Ibe PUjsiciU section of the British Association, ia 
I8G8: — 

" The tendency on the part of matter to organize itself, to ^row 
Into shape, to assume dennite forms in obedience tothodennita 
action of force, is all-pervading. It is in the ground on which yoa 
tread, in the water jou dnnk, in the air you breathe. Incipient 
life, in fact, miinifests itself throughout the whole of what we call 
inorininic nature. 

" The forms of minerals resulting from this play of forces are 
Taiious, and exhibit different degrees of complexity. Men of 
Bcience avail themselves of all possible means of exploring this 
niolecular architecture. For tills puipose they employ in turn, as 
agents of exploration, light, heat, magnetism, electricity, and 
Bound. Polarized light is especially useful and powerful here. 
A beam of such light, when sent in among the molecules of a 
crystal, is acted on by them, and from this action we infer, with 
more or less of clearness, the manner in which the molecules are 
arranged. The difference, for example, between the inner struc- 
ture of a plate of rock-salt and a plate of crystallized sugar is thus 
strikingly revealed. These differences may be made to display 
themselves in phenomena of color of great splendor, the play of 
molecular force being so regulated as to remove certain of the 
colored constituents of white light, and to leave others with in- 
creased intensity behind. 

"And now let us pass from what we are accustomed to regard 
as a dead mineral to a living grain of corn. When it is exaaimed 
by polarized light, chromatic phenomena similar to those noticed 
In crystals are observed. And why? Because the architecture of 
the grain resembles in -some decree the architecture of the crystal. 
In the corn the molecules are Sso set in definite positions, from 
which they act upon the ]ia;ht. But what has built together the 
molecules of the corn?. I have said regarding crystalline archi- 
tecture that you may, if you please, consider the atoms and mole- 
cules (o be placed in position by a power external to themselves. 
The same hypothesis is opeu to you now. But if in the case of 
crystals you have rejected this notion of an external architect, yoa 
are bound to reject it now, and to conclude that the molecules of 
the corn ore self-posited by the forces with which they act upon 
274 
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each other. It would be poor philosophy to invoke an external 
agent in the one case, and to reject tt in the other. 

" Instead of cutting our grain of com into thin slices, and sui>- 
jeoting it to the action of polarized light, let us place it in the 
eaith, and subject it to a certain degree of wannth. In other 
words, let the molecules, both of the corn and of the sun-ounding 
earth, be kept in a state of agitation; for warmth is, in the eye 
of science, tremulous moleciSar motion. Under these circum- 
stances, the grain and the substances which surround it interact, 
and a molecular architecture is the result of tbia interaction. A 
bud is foi-med ; this bud reaches the surface, where it is exposed 
to the sun's rays, which are also to be regarded as a kind of vibra- 
tory motion. And as the common motion of heat, with which t!ia 
grain and the substances sun-oonding it were first endowed, ena- 
bled the grain and these substances to coalesce, so the specific 
motion of the sun's rays now enables the green bud lo fee« upon 
the carbonic acid and the aqueous vapor of the air, appropriating 
those constituents of both for which tlie blade has an elective at- 
traction, and permitting the other constituent to resume its place 
in the air. Thus forces are active at the root, forces are active in 
the blade, the matter of the earth and the matter of the atmos- 
phere are drawn toward the plant, and the plant augments in size. 
We have in succession the bud, the stalk, the ear, the full com ia 
the ear ; for the forces here at play act in a cycle, which is com- 
pleted by the production of gnuna similar to that with which the 
process be^an. 

" Now there is notliing in this process which necessarily eludes 
the power of mind as we know it. An intellect the same in kind 
as our own would, if only sufficiently expanded, be able to follow 
the whole process from beginning to end. The duly expanded 
mind wouhf see in the process and its consummation an instance 
of the play of molecular force. It would see every molecule 
placed in its position by the speciflo attractions and repulsions ex- 
erted between it and other molecules. Nay, given the grain and 
its environment, an intellect sufficiently expanded might trace out 
apriori every step of the process, and by the application of me- 
chanical principles would be able to demonstrate that the cycle of 
actions must end, as it is seen to end, in the i-eproduetion of forma 
like that with which the operation began. A necessity rules here 
similar to that which rules the planets in their circuits round the 

" But I must go still further, and affirm that in the eye of sci- 
ence the animal body is just as much the product of molecular 
force as the stalk and ear of com, or as the crystal of salt or sugar. 
Many of its pai-ts are obviously mechanical. Take tlie human 
heart, for example, with its exquisite system of valves, or take the 
eye or the hand. Animal heat, moreover, is the same in kind as 
the heat of a fire, being produced by the same chemical process. 
Animal motion, too, is as directly derived from the food of the 
animal as the motion of Trevethyck's walking- engine from the 
fuel in its furnace. As regards matter, the animal body creates 
nothing; as regards force, it creates nothing. 
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" Every particle that enters into the compositioD of a mascle, a 
nerve, or a bone, has beoa placed in its poaitiua bj molecular 
force. And unless the existence of ]an in these matters be de- 
niril, and the element of caprice intixiduced, we must conclude 
that, given the relation of any molecule of the body to its environ- 
ment, its position in the body mi^ht be predicted. Our dlfBcuIty 
iB not with tlie qualHy of the problem, but with ita complexUy ; and 
tliU difficulty might be met by the simple expansion of the facul- 
ties nhii^h man now possesses. Given this expansion, and givea 
the necessary molecular data, and the chick might bo deduced as 
rigorously and as logically from the egg as the existence of Nep- 
tune was deduced from the disturbances of Uranus, or as coui(»l 
refraction was deduced from the undiilatory theory of light. 

"In affirming that the growth of the body is mechanical, and 
tbat thought, as exercised by us, has its correlative in the physics 
of the brain, I think the position of the ' mateiialist ' is stated as 
far as that position is a tenable one. I think the materialist will 
be able finally to maintain this position against all attacks ; but I 
do not think, as the human mind is at present constituted, that ho 
canpas.s beyond it. I do not think he is entitled toeay that his mo- 
lecular groupings and his molecular motions explain everythino;. 
In reality they explain nothing. The utmost he can affirm is trie 
association of two classes of phenomena, of whose real bond of 
union he is in absolute ignorance. The problem of the c 
of lx)dy and soul is as insoluble in its modern form as it t 
pre-scieutific ages." 



ON TITAI.nT A9 A MODE OF 

According to Dr. Thompson Dickson, in a, paper presented to 
the British Association, in 1868, somatic life, or the life of a com- 
plex organism, is merely the sum of the vitality of the countless 
myriads of cells which together make up the organism ; but since 
in the organic body the cells are collected into special masses, des- 
tined to perform various and special functions, so the various vital 
attributes which in a simple elementary cell are diffused, become 
in the organized body separate and specially centralized in the 
especial collection of cells destined for the performance of particu- 
lar functions. 

The evidences that vital potential energy, or the inherent influ- 
ence which we term the vitality of an organism, la a mode of mo- 
tion, when collated, may be resolved into three propositions, — 
showing, first, that it is force ; second, that the force is something 
more than vU inertia ; and, third, that the foi-ee is convertible into 
and correlative with the other physical forces. 

1. Vital potential energy Is a force, since the only repellent 
of one force is another acting in a conti-ary direction, and, as we 
shall show, evei-y elementary force operatmg on a living cell or 
organism meets with vital potential energy repelling or resisting 
it, therefore vital potential energy, or this intrinsic influence, is a 
force. 3. This force is something more than dm iTiaiia, or that 
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oombinatioa of forces which together retain a body in a etate of 
roHt, because a merely inert body would be readily ovpccoimc by 
an amount of any force vastly inferior to that which is able to o^ 
ei'rtte upon a living body with impunity; therefore this force is 
Bomething more than vig inertite. 3. This force is convertible 
into and correladve with the other physical forces, because vital- 
ity is directly convertible into heat and electricity, and since heat 
and electricity are convertible into and coiTelaUve with all the 
other physical forces, therefore vitality also*is convertible into and 
correlative with all the other physical forces. 



EFfECTS OF LIGHT ON VITALITT. 

In a paper addressed to the French Academy of Sciences, Dr. 
Dubmnfaut examines the effects of light on vegetable and animal 
life. The researches of {tlM. Gratiolet, CloSz, and Cailletet have 
in a great measure prored that the red rays of the luminous spec- 
trum are those to which the important physiological function ex- 
ercised by the sun on plants is to be exclusively attiibuted. The 
leaves in this case act as analyzers of white light ; they reject the 
green rays, which constitute the physical complement of the red 
ones ; and it is thus the various hues under which the organs of 
vegetation are seen by us may be explained. If plants were ex- 
posed to groen illumination only, that would be tantamount to 
their being in the dark. But this kind of light, which the vegeta- 
ble kingdom refuses to absorb, is precisely tliat which Is coveted 
by the animal one. Eed, the complementary color of green, is 
that which, owing to the blood, tinges the skin of the heah;hy hu- 
man subject, just as the green color of leaves is the complement 
of the one they absorb. From this principle, so fully established 
by experiment, M. Dubrunfaut passes to its pi-actical application 
to domestic life. All kinds of red should be proscribed Irom our 
fornitui'e, except curtains. Our clothes, which in point of fact 
play the pait of screens, should never be green, while this color, 
on the contrary, should pi'edominate in our furniture, its comple- 
mentary one being reserved for our raiment. In the same way he 
contends that the salubrious influence of woods and forests is a 
luminous and not a chemical effect. In support of these views ho 
mentions cases of patients whose broken constitutions were rc- 
Blored merely by long exposure to the sun in gardens deprived of 
trees or other obstacles to light; he cjuotes the instance of four 
children that had become chlorotic by living constantly in one of 
the narrow streets of Paris, and that regained their health under 
the beneficial influence of the solar rays on a sandy sea-coast. — 
Bdeatific American, 
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the eomlition of the water of the body. By colli the water is 
cliitii^i'il from a liquid to a solid stiite. Nerve tissue contains 85 
per I'i'Tit. of water. If wa niabe this water solid, we get all the 

Shi'tiiinii-nA of ncgatioo demonstraled, — a sort of teni|torary 
I'lith. These phuiiomcna may also be produced by heat or the 
nclloii of alccihol ; so tliiit. by congelation 'on the one hand, and 
by co!i;rLi!ation or desiccation on the other, we gut precisely the 
same phenomena. 

One of the most striking results of cxpeHments on aoinials in 
this direction is the local independence of the several portions of 
Iho uiTvuus system ; every pai-t seems to have its own centre, so 
that many parts of the cerubrum may be isolated. We may act 
on one hemisphere, or both, or od tlie cerebellum, or on the me- 
diiltii obloDgiita, or spinal cord ; but we do not thereby necessa- 
rily interfcie with the functions of the other parts of the nervous 
Bvstfm. This fact explains many points in connection with'dis- 
eases of the brain. There is, nevertheless, to be noticed a kind 
of balance on one part by another; one hemisphere evidently 
balances the other ; the corpora striata balance, and are balanced 
by, the cerebellum ; the medulla is in the same relation with some 

Grt not yet precisely di^termined. One part of the medulla 
lances a part of the spina] cord connected with respii-ution, — 
the former presiding over the inspii-atory muscles, the latter over 
those of expiration. If we freeze the medulla we stop the breath- 
ing by arresting inspii-atioa ; if we freeze the balancing portion 
of the cord we arrest tlie expiratory act. Thus, in the nervous 
functions there is a balance of opposite powers, just as in the 
muscular system there is a balance of flexors and extensors. The 
interest'of this in a pathological point of view is evident. 

Piiychologically, also, these experiments are interesting, as, 
for instance, in the act of going to sleep in the upright position ; 
sleep begins in the visual organs apparently ; as the anterior part 
of the brain first loses its power, the tendency is to nod, to fall 
forward, caused by that part becoming inactive, while the posterior 
parts retain their funcljon of propelling. The same may perhaps 
be said of the shock which sometimes i-eaiiits from looking down 
great heights; the shock paralyzes the anterior or thinking part. 
and the cerebellum retains its power and so gives an impulse for- 
ward. One bird shot flying will fall at onee, rolling over and 
over forward, while another turns over many times backward in 
its descent. Dr. Richardson believes that in the former case the 
bii'd will invariably be found shot through the cerebrum, and in 
tiie lattflr through the cerebellum. 

When the process of sudden freezing is brought to bear on the 
whole cerebro-spinal system of a cold-blooded animal, as a fi'ug, 
every function of life is immediately suspended; it seems a hard 
frozen mass, and is appai'ently dead, yet it only sleeps. If heat 
be taken up by it fi'ora the surrounding air, it recovers by degrees, 
and awakes without injury. By the freezing we have fixed all 
the water of its tissues, have stopped evaporation, suspended 
motion, and arrested waste ; but we have done no injury that 
may not be removed by the re-solution of the water and by the 
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iiyberuating animals come so raadily under the infiuence of cold; 
there roust either be some peculiaritj of construction which en- 
ables the cold to reach their nervous centres, or the nervous cen- 
tres themselves must be specially susceptible to the influence of 

When we have crystallized the water of the nervous matter by 
freezing, we have reduced it from activity to inertia, and hare de- 
prived it of the power to maintain wliat is called life; when heat is 
applied, the tissues in the frog are so thin and such good coniluctors 
of heat, that the nerve substance is Immediately acted upon, and 
the water becomes fluid. But, in warm-blooded animals, evolv- 
ing and requiriug more heat, their natural non-conducting tissues 
and coverings retain their heat, and at the same time prevent them 
from directly talking up heat sufficient to restore instantly the lost 
heat of fluidity ; hence, in chilling their nervous centres, the oper- 
ation must be BO limited as not absolutely to stop respiration and 
circulation ; some spark of their flre-producing apparatus must 
remiun, or the apparent death will be real. In hybernating ani- 
mals this is the secret of their recovery, — the fire never entirely 
goes oat. 

While similar functional distorbaDce of the nerves is produced 
by cold, alcohol, or heat, there is this essential difference to be 
noted: if the nerve be solidifled by cold, it will quickly regain its 
function under the influence of heat ; if the nerve be solidified by 
alcohol, it will slowly and imperfectly regain ita function ; while, 
if it be solidified by neat, it will, as far as our present linowledge 
extends, be destroyed in regard to function altogether. 

In addition to previous i-esearches. Dr. B. W. Richardson, in a 
paper presented to the British Association at the Norwich meeting 
(18G8), dwelt on the question whether fro^s, and other frozen 
animals, respire dunng Insensibility, which he decided in the 
negative. In proof jjf this, he s^d that animals so treated could 
be placed without harm in gases which would not support life, 
such as nitrogen and hydrogen, and could be recovered at the 
pi'ecise moment of recovery from the frozen state when i-espiration 
was recommencing. The gradual return of heat was a pure restor- 
ative, and the facts went toward the explanation of many disputed 
accounts of freezing. 

In relation to the effects of freezing the brain on the circulation, 
he showed that in warm-blooded animals the reduction of the tem- 
perature of the brain produced a grailuai slowness of the cii-cula- 
tion, and, when the freezing was carried to the base of the brain, 
iDtermittence of the heart's action followed, if the operation were 
continued, by the entire cessation of the heail's movement, — a 
point of great practical importance, as indicating the influence of 
the brain on the heart. Whenever the brain was reduced in 
physical power, as from great fatigue, or shock, oi' anxiety, iiTcg- 
ular action of the heart was almost the necessary result. Most 
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people nre conscious at this, and often think, with great alarm, thtt 
they are suffering from disease of the heart, when they are labor- 
ill"; merely under temporary exhauation of the brain. 

Under the influence of grent cold on the brain and spinal cord, 
the extreme effect of Such active poisons oa strychnine could for a 
time be entirely suspended ; raising a hope that in such diseases 
as tt^tanus a new mode of treatment might be succeaafully tried. 

Extreme cold will prevent and even remove the rigidity of 
death ; this condition is not dne to the process of cooling, but is, 
on the contrary, quickened bj heat, and prevented by cold. By 
takinji; an animal already rigid, freezing it and thawing it, the 
first ngiditj will be removed and the body become Saccid. On 
freezing X'Ud rapidly thawing the skin of certain regions of the 
boily, birds present extreme in'egularity of movement and otheif 
signs of nervous disturbance ; by treating in this way the side of 
the neck, a pigeon for a time walked sideways in the opposite 
direction. It is a remarkable fact that no hybemating animal has 
a large brain. — Med. Time* and Qazette. 



OALORIO TOB FOlUi OF FOBCE DT HEBTODS HATTER. 

The experiments of Galvani and others, on the influence of elec- 
trical action on muscular motion through nerve, led, in the early 
[tart of this century, physiologists to the belief that in the natural 
nervous system electiical force is developed, and that the nerve 
cords from the centres are the veritable conductors of electric cnr'- 
rents. This view is still maintained by many with mnch persist- 
ency, and various analogies have been set up between brain foi-ce 
and galvanism. Dr. B. W. Richardson, of England, as long ago 
as 16G0, opposed these views, maintaining that in the animal body 
there is no arrangement for the generation or liberation of any 
■variety of force except caloric, and that this force, set free in the 
combustion of blood, is the primary cause of motion in nature, and 
tlierefoi'e a primary cause of life, in so far as motion represents 
life. The strength or the power of motion ia animals is in exact 
relationship ta the power of the animal to eliminate and apply 
caloric. In an animal at rest a coitain weight of carbon is con- 
verted into carbonic acid, and a certain proportion of water Is 
liberated ; in the animal in active motion a greater amount of 
carbonic acid and visible vapors of water are poured out, just aa 
Steam is evolved by a tocomotive, as to cause and effect. Says 
he: "In so far, taen, as motion represents life, caloric is the 
source of living motiun. It may undergo modifications in char- 
acter ; now being latent, now sensible ; now being rapidly con- 
ducted through metals, or other conducting media, now rapidly 
evolved in series of concentrate sparks. We may call it in these 
varied forms by other names, — electrical force, — gaivanio force ; 
but it is the alpha and omega of them all, — the principle of mo- 

Ile also inferred that the nervous system is in every part a pro- 
ducer of the peculiar force with which it ia endowed, as long as 
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it is 8applied with blood ; and also looked upon the muaeular, as 
well as Uie nervous, system, as an entire independency, — tlis 
muscular system, nourished by blood and charged with caloric 
as caloric; tbc nervous system, similarly nourished, and charged 
with calorie in its electrical modification. If the systems be 
conjoined, the result of tboir eqatlibriura is a simple passive 
stale, while the result of a disturbance of tlieir equilibrium is mo- 
' tion and sensation. These ideas have been confinued by the ex- 
periments or the ai^on of cold referred to in the preceding article 
(pp. 278-280), the apparent death being changed to life b^ the 
restoration of caloric. He draws the following inference m re- 
gard to sleep : " I take it that during sleep the exhausted brain, 
nerve-cord, or entire nervous system, everywhere takes up and 
stores up caloric, and so continues to take up and store up until it 
is charged to its full capacity. Then, if I may use such expres- 
sion, it orei-flows with foi-ce, it spontaneously fills the body, and 
there is presented that phenomenon of motion which we call 
'awakenmg.' Send other force, vibi'atjon from noise or mechani- 
cal motion, at any moment through a sleeping body, and you may, 
through a dynamic act, excite motion, and the body may awake ; 
but by this you have not primed the body with tlie force it wants 
for sustained work ; you passed a charge of force through it, but 

ion did not charge it. 80 when my unwound watch is ceasing, 
can stimulate it into movement for a moment or so by a moder- 
ate blow or shake ; but the force is applied uselessly if the main- 
spring be not recharged." — Med. limea and QaeetU. 



The researches of Fick, Wislicenus, Frankland, and others have 
been given in the " Annual of Scientific Discovery " for 1866, 67, 
pp. 286-292, and 1868, p. 245 ; since then Dr. Parkes has found 
thiU^ during a period of work a man excretes less nitrogen than 
during a period of rest, whether he feeds on nitrogenous food or 
carbonaceous only. He also finds that after nitrogenous food has 
been cut off from the system and agiun supplied, there is a reten- 
tion of that nitrogen, shovving that it is needed to fill up some 
waste; also Ihat, during the first rest after exercise, where nitro- 
genous food has not been cut off, there was an increase in the 
elimination of nitrogen. No theoi'y of the relation of food, mus- 
cle, and work can be now tenable which does not account for 
these facts. 

His own view is that, when a voluntary muscle is brought into 
action by the wUl, it appropriates nitrogenous matter and grows; 
the stimulus or (he act of union gives rise to changes in the non- 
nitrogeuous substances surrounding the ultimate elements of the 
muscular substance which cause the conversion of heat into mo- 
tion. The contraction continues until the effete products of these 
changes arrest it (as they have been shown to do by Ranke and 
others), a state of rest ensues, during which time the effete prod- 
ucts are removed, the muscle loses nitrogen, and .can again bo 
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cnlled into Action bj its Btimulns. He does not believe in the 
efflcieDCf of carbonaceous foods when alone, which recent experi- 
mentJt might seem to indicate. Fick and Wislicenus, he sajs, 
drew upon the store of nitrogenous matter in their sjstem whea 
they cut it off in their food, and he mainlains that carbon foods 
can only be efficient in the presence of niit'ogeDous matter. When 
fl muscle loites nitrogen, fat is probftbly formed, tmd thus a muscle, 
disintegrating during the period of rest, may form a store of fat 
In its texture, which may became efficient at the next addition of 
nitrogenous matter as a source of force. The argument as to the 
oxidation of nitrogenods TaatXer being insufficient to account for 
work is ti-no enough ; but oxicln.tion is not tJie only chemical change 
lulling place )u the blood, as Berthelot has shown ; the appropria^ 
tion of albumen-nitrogen, and its change into muscle-nitrogea, 
may, and probably does, initiate the oUiev chemical changes in 
w hick carbonaceous foods become efficient as sources of force. 
One thing is to be regretted in all experiments on this subject witii 
human beings, — in them the evolution of cerebral force is as va- 
riable as that of muscular force, and cannot bo regulated or taken 
into account. It must, equally with muscle work, modify the 
elimination of nitrogenous matter and carbonic acid, and yet there 
appears to be no means of guarding agiunsc it as a source of error. 
Tlie brain may be more active durmg the period of muscular rest 
tJian dui-ing muscular exertion. — Quartertg Journal of Bciaue, 
JoKuary, 1868. 



DEFECTIVE ALIUENTATIOK. 

In an article on " Defective Alimentation a Primary Cause of 
Disease," by J. H. Salisbury, M.D., Cleveland, Ohio, the follow- 
ing are some of the diseases excited by defective feeding, — Veg- 
etable dyspepsia: This arises fram the too exclusive and too long 
continued use of vegetable, and especially Amylaceous and sac- 
charine food. Sooner or later the filamentous stage of yeast 
vegetation begins, ushering in the acetons fermentation, produc- 
ing acid stomach, and sour eimctations. Yeastplants are rapidly 
developed in the organ, and every particle of vegetable food that 
is taken in immediately bemns to ferment, the stomach being 
convei-ted into an apparatus for manufacturing beer, alcohol, vin- 
egar, and carbonic acid. Chi-onic Dian-hcea : This disease, with 
tiie other intercurrent abnormal states tliat arise from the too ex- 
clusive use of a dry, amylaceous diet, may be conveniently 
divided into three stages,— the incubative, the acute, and the 
chronic. 

The following interesting facts are developed on the micro- 
scopic examination of the fteces: 1st. That as soon (after begin- 
ning to subsist on amylaceous diet) as gases begin to develop in 
the intestinal canal, yeast plants begin to develop in the alimentary 
mattei's to an abnormal extent. 2d. That this development of 

Sast plants is evidence of the inauguration of fermentative change 
the amylaceotis food. 9d. That fermentation and the develop- 
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ment of jeast plants continue to increase till diarrhoeio conditions 
are produced. 4th. That a peculiar gelatinous colloid naatter, 
nBoallj in little masses, scatterad through the fteces, shoirs itself 
to a greater or less extent as soon as tlie diarrlicea commences: 
that this matter is present in direct proirartion to the severitj' of 
the case. 5th. Tliat this colloid matter is not tlie cause of the di- 
arrbcea, but merely the consequence of ceiliun saccharine and 
fermentative conditions of the system, in which state the connect- 
ive tissue of the alimentary walls becomes a proper nidus for its 
development. As soon as these systemic conoitioDS are overcome, 
this colloid matter ceases to develop, and disappears entii'ety from 
the fteces. 

On the "microscopic examination of the urine" in "chronic 
dian-hoea," he flods that the urine is usually small in quantity, 
rather high-colored, and deposits, on standing, a tolerable large 
sediment of pinkish or brick-colored lithates. The disease is not 
anfrcqaentty accompanied, and followed, also, by obstinate osa- 
luria and phosphuria. He finds, also, in all three stages of ehrouic 
diarrhiBa, that sugar is largely present in the ffflcal matters, and 
in the mucous secretions of the alimentary canal. Thei-e is evi- 
dence that the secretions of the mucous membrane of the alimen- 
tary canal, fauces, mouth, and pulmonary surfaces, eventually 
become saccharine. This is evideneeil in tlie development of tor- 
ul.ir cells and filaments of penicillium in the viscid layer of mucus 
lining the whole alimentary canal, and the mucous secretions of ' 
ffisophagus, pharynx, larynx, trachea, and mouth, in the later 
stages of the disease. — Medical Becord. 



CONNKCTION BETWEEN THE BESFIRATOBT PBODUCTS A 



fluence of diet thereon ; using for his experiments apparatus suf- 
ficiently lar^e to allow liim to submit to examination the exhala- 
tions of calves, sheep, etc. During tlie respiration of these 
animals.under the normal conditions, he found a considerable 
quantity of proto-carbu retted hydrogen in the gaseous mixture. 
When calves were fed on milk only, and depriveo thus of vegeta- 
ble food, the gaseous mixture exhaled resembled more nearly 
in its composition that exhaled bycarnivora; the piiiduction of 
carburetted hydrogen became absolutely nothing. He considers 
the fornjation of this gas in the stomachs of ruminants, when upon 
tlicir natural food, as a phenomenon of incomplete combustion. 
His conclusion is, that the respiratory products depend mucli mors 
on the natnre of the food than on the epooies of the animal. — 
Comptet Bendm. 
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FOOD ESTIHATED IK HORSB POWERS. 

Dr. Frankland has made some researches into the calorific Tal- 
lica or fouil. From the ciiloriSc viilue of any article of food it ia 
sssuuieil that its working energy in the human body may be cor- 
rc<-tly ('.itim;ttud. on the basis tliitt heat required to I'aise 1 pound 
of wati'r 1° of F. ropvesenta a mechanical force sufficient to raise 
77d jmunds to the height of 1 foot. This can readily be reduced 
to horse- iwwers. 

The following table embodies some of the results of Dr. Fraok- 
land's computations : — 

Actual Energy of 10 Orain» of the Materia in itg Natural Condition, 
Khen cnmpleldy burnt in Oxygen, and when Oxidized into Oarborue 
Acid, Water, and Urea, in i/ie Animal Bodi/. 



Batter, 
ChMhini ol; 
Ontiaeml, 
Whmt aoD 



Bread oinmb, 

HMliorel. • 
Ifeiia b«ef, ■ 
Lean Teal, . 



Wbite of ei 
MUk, . 
C»rrot«, 
Cfttbage, 



It will be understood, of course, that to obtain these results in 
the animal body, the materials must be completely absorbed, and 
fully oxidized into carbonic acid, urea, etc. 

Estimated in this manner, it may be said that n daily subsistence 
diet of 2 oz. of diy nitrogenous food, and 13.2 oa. of dry carbo- 
naceous, calculated as starch, and a daily working diet of 6 oz. of 
nitrogenous matter, and 26 oz, of dry carbonaceous, have the fol- 
lowing mechanical energies : — 
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Bat the actna] working power of the human body does not ap- 

firoach this. In fact, although a man's daily labor haa a very 
arge range, as from 300,000 loot-pounds when lifting dung into a 
cart lo 1,500,000 foot-pounds when pushing or pulling horizontally, 
yet the average is not above 1,000,000 foot-jtounds, as will b« seea 
uom this diagram i — 



BrIikUjet'a IkbnFM' s&nTlnf brioks, . . 1,627,200 Ma^bar. 

Cokl whipping, 1,293,600 " 

AMMadiug Fudhorn, ..... 1,0U.931 Wielidana*. 

Treadmill, .'.'.'.'.'. IfiOs'fiaO Hajheir. 

" 861,156 Ed. Smith. 

Tarniag ft wiDoh B3T,7^0 Coulomb. 

FedMtHuu (30 mllta ft dft7), . . . 192,000 Haa^btoD. 

P»ring ftnd pile-drivlag TBS,480 Goalomb. 

Porlen curying loftd^ .... 712,480 " 

Shot drill pnai^uneat, .... 69*,400 HuightoD. 

Aiaroge, 967,611 

And even when we add the calculated Interna) work of a man's 
body, as the beating of the heart and the movements of respira- 
tion, the total of it does not much exceed 1,500,000 foot-pounds a 
day: — 



Eiteniftl work or aotoftl Iftbor 967,611 

Work of oircaUtion (I& b«ftU ft miDnta), .... 497,880 
Work of reipiratiDO (IB ft minute), 98,064 

Total ftWertuDftble work par day, . , . . 1,&63,66S 

It is evident, therefore, that a large portion of our food mnst 
escape digestion and absorption ; iaueed, the thermotio power of 
the food actually consumed daily, as estimated by the carbonic 
acid exhaled, and the urea secreted, is not more than sufficient to 
raise the temperature of 10,000 pounds of water 1° F. This is 
equal to a force of 7,720,000 pounds lifted afoot high ; so that the 
asceitainable work of the food is about one-fifth of its actual ener- 
gy, the rest of the power being consumed in molecular move- 
ments within the animal body, llelmhoitz asserts that the exter- 
nal work should be a fifth part of the mechanical force of the 
digested food ; but labor must bo well applied to develop this pro- 
ponion of its energy. — Scientific American. 



The influence of muscular contraction on. animal temperature 
has been very carefully investigated, especially within the past 
few years ; and it has been conclusively proved that a contracting 
muscle evolves beat. Fuithermorc, the relation between the heat 
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thus developed and the work performed bj the muscle during its 
contrnctiun nns been studied ; and it has been shown that the law 
of the coiiTcrsion of heat into mechnnieal work, which has been 



so firmly established for physics, is eiioiilly applicable t* living 
beinf^s ; that in these latter, as in our machines, a given amount of 
chemical ftction produces less heat when mechanical work is done 
than when it is not, a portion of the heat being, in the foiiuer 



decided, no light having as yet been thiowa upon thia subject. 

The object of the investigiition rehited in this aiTicle was to de- 
termine the effect of different mental states upon the t«mperatiire 
of the head, this being the first step toward the elucidation of the 
problem in question. For this purpose thermo-cieuti'ic apparatus 
of a very dclipate description, and arranged with special reference 
to the experiments in view, was employed. 

The experiments now to be given were all made upon mj'self, 
and have extended over the space of a year. They are, how<jver, 
but a part of those which have been made in that time, many hav- 
iDg been withheld for further examination. 

The object of the first scries of investigations was to study th« 
temperature of the head, while sitting qiuetly by myself, with no 
special mental occupation. 

Under these circumstances, it was found that while the tempera- 
ture of the head was in some instances quite steady, in others it 
was very variable, rising and falling often with great rapidity. 
The variations were slight, not amounting, aa a rule, to more 
than a hundredth of a degi-ee of Centigrade ; but still they were 
very marked, if some other portion of the body was taken as a 
standard of comparison ; tlius the temperature of the leg or arm 
varied, if at all, within much narrower limits. 

What the exact cause of these irregularities was, could not be 
determined with certainty; but tlie conclusion arrii-ed at from a 
great many observations was, that thia variability of tempei'ature 
was connected with certain conditions of the mind. It was found 
that, in' those cases in which the temperatui-e was steady, the mind 
was, as a rule, in a more ur less toi'pid state, such as persons are 
apt to fall into after a hearty meal ; while in the cases in which 
Tariahility of temperature existed the mental condition was one 
of much greater activity. The effect of a transition from the 
former to the latter condition was frequently shown, under the 
following cireumstances ; — 

It ofteu happened, when the mind was in the State of inactivity 
mentioned, that one or more pei-sons would eater the room In 
which the observer was seated, and a short conversation ensued. 
The subjects of conversation were of no particular interest, and 
required no reflection ; but, nevertheless, in a few moments the 
temperature, which had pi-eviously been steady, would begin to 
vary, rising and falling, but with a general upward tendency. 

This change was not due to the muscular exertion of talking, 
for it mantfesteil itself when the observer took no part in the cou- 
versiition, — merely listening to the words of others, and saying 
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nothing himself. Nor was it owing to any effect produeetl upon 
the circulation by niodiScation of the action of tlie heail;, for in 
this case other poi-tions of the body would have been inliiienced 
likewise, whereas it was found tbiit the head alone was affected, 
other parts situated full aa favorably, if not moi-e so, for feeling 
any such inOuerice, exhibiting little or no change of temperature. 
Whatever the cause was, it cei'tainly appeared to have ita seat in 
the head. In all these experiments, cliang;es of position, or any 
other disturbing cause, were carefully avoided. 

Pursuing these experiments farther, it was found that anything 
that aToused the attention was capable of causing a greater or less 
rise of temperatui'C on the pail of the head, over and above that 
of tbe rest of the body, Various sighta and sounds had this 
effect; and, indeed, it couid be produced in a great variety of 

Ic the nest place, the effect of the exercise of the higher reason- 
ing powers was investigated. The results of these esperimeuts 
were as follows : — 

1. Mental action of this sort caused a rise of temperature 
on the part of the head, which varied very much in different 
cases ; the highest rise noticed did not exceed the twentieth of a 
degree. 

2. The temperature of the extremities fell, sometimes only 
slightly, but ftt other times very deaidedly, — a half or a quai-tet 
of a degree of Centigrade, for example. Tbis.fall was doubt- 
less owmg, in part, to the absence of muscular exerUon con- 
sequent upon silting still, but not entirely so, for mere immobil- 
ity, without mental exertion, did not produce an equally great 

The most striking effects of all were produced by the reading 
aloud, or the recitation of poetry. The rise of temperature in 
this case was not due iji any appreciable degree to tbe muscular 
exertion involved, for mere mechanical recitation produced no 
effect; but the moment the Interest of the speaker began tii be 
awakened the temperature rose. 

Although the action of the heart was frequently more or less 
modified, yet this could not account for the rise of temperature, 
inaamucli as other parts of the body ou^ht, ia such a case, to have 
shared equally in the rise, whereas it was the head that was 
chiefly, if not solely, affected. Reading or reciting to one's self 
gave similar results, and often even in a more marRed degree. 

The success of these experiments must depend, in a great meas- 
ure, upon individual peculiarity; and with many persons they 
wonld donbtleas fail. Seal emotion must he awakened to produce 
the rise of temperature. Where this condition of the mind ex- 
isted, out of more thanahundred observational have never known 
a failure. 

The rise of temperature in this series of experiments was the 
highest noticed in all the observations given in this article ; a few 
minutes' recitation producing a greater effect than several hours 
of deep thought. 

In conclusion, I would say that, as regards the partjoular re- 
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gions of the head in which the elevation of temperature wu moat 
marked, it w:t9 genemllj found that the best resulta were obtained 
jiiHt aboi-e the occipital pratii be ranee. This statement applies to 
all the exporimeuts tbat nave been related. In the last-mentioned 
series of observations it was not unfrequentl; found that the tem- 
perature of the forehead /eU, while tbat of the back of the head 
roie; but for what reason I have not yet been able to determine. 
■^New York Medieal Journal. 



At one of the recent meetings of the Royal Society of Edin- 
burgh, a very intercsiing paper was read by Drs. Crum Brown 
and T. B. Fraser, upon the mfluence of direct chemical addition 
upon the physiological action of Bubatances. 

In order to arrive at an; accurate knowledge as to the influence 
which chemical constitution enerta upon physiolo^iciil acljon, it 
would appear to be desirable to take substancea having a, very 
definite and energetic physiological action, and then to perform 
upon them a chemical operation having for its object the promo- 
tion of a definite change in the constitution, and to examine the 
modification which the physiological action liaa undergone. Such 
has been the plan the authors have pursued. The bodies which 
they have chosen for examination are the more active of the vege- 
table alkaloids, and the chemical operation, of which they have 
studied the effect, has been the direct addition of iodide of 
methyl. It was shown by How tliat, when iodide of methyl acta 
upon Btrjchnia, brucia, morphia, and other alkaloids, it adds itself 
to them, and beautiful crystalline bodies are produced which differ 
considerably in chai-acter from the salts of the albaloida. 

It is well known that doses of sb'ychnia, varying from one- 
twentieth to one-thirtieth of a grain, rapidly produce in rabbita 
most violent convulsions, and in a few minutes kill the animal; 
tlie phenomena produced being a localization of its action on the 
cord. It wa« found that 12 grains of iodide of melhyl-stryclmium, 
when administered (by subcutaneous injection) to rabbits weigh- 
ing 3 pounds, produced no effect whatever. Fifteen grains pro- 
duced symptoms, and 20 killed ; but the animal died with symp- 
toms altogether different from those produced by strychnia. In 
place of violent and spasmodic convulsions and muscular rigidity, 
the appearances were those of paralysis with complete general 
fliiceidity. The spinal motor nerves were either paralyzed, or 
speedily became so; and, instead of the speedy occurrence of 
muscular rigidity, the muscles remained flaccid, contractile, and 
alkaline for several hours. In short, by the addition of iodide of 
methyl to strychnia, the toxic properties of the latter are dimin- 
ished about 140 times ; and the body produced possesses the 
physiological action of curare ; namely, paralysis of the end- 
organs of the motor nerves. 
Similarly, Brown and Fraser have discovered tbat the toxic 



^.iGoo^lc 



pmpertiea of brncia, theb^a, and codeia are immetiaely dimin- 
ished by the addition of methyl ; and that the bodies produced, 
instead of being, as all three of these alkaloids are, strongly con* 
vulseat, possess, on the contrary, the phys<oloo;ical action of cu- 
rare. Morphia, as is well known, possesses both soporific and 
convulsent properties; its toxic action is much diminished by the 
addition of iodide of methyl; its conrulaent action ia destroyed, 
but its soporific action remains. 



PHTSIOLOalCAL AMD THEBAPEDTICAL AOnON OF CAFFEIK. 

The " Archives de Physiologie " for Jan.-Feb., 1868, contains 
a paper on this subject, by Dr. M. Leven. The foUowing are tha 
conclusions he draws from hia experiments ; — 

Caffein appears to directly stimulate the heart. When first 
absorbed the cii-culation and respiration are accelerated, the 
pulse is more iVequent and firmer, and the secretions more active. 

The central nervoua aystem, the brain and spinal cord, and tha 
nerves are stimulated. 

The muscular system of the life of relation and that of organio 
life contract Tiolently. 

The mnseles of the former aystem are affected with trembling 
or with general contraction. The fibres of the stomadi, of tJie 
intestines, and of the bladder also contract. 

At a later period after absorption of caffein, the action of the 
heart is lessened ; the frequency and firmness of the pulse dimin- 
ished ; the muscular system becomes exhausted, but is not para- 
lyzed. The nervoua system also sufi'ers exhaustion. 

Caffein does not entirely extinguish' reflex action, nor the fanc> 
tdons of nerves and muscles. 

It acts as a poison on different animala in different doses; It 
may be given to man in the dose of many grammes without in- 
jury. 

It is readily eliminated from the system, and remiuns in it only 
a few hours. 

He further states that caffein, like alcohol, diminishea the secre- 
tion of urea, but increases the quantity of urine excreted. It di- 
minishes the waste of the organs, aud economizes the tissues. 

With two litres of coffee daily, the Belgian miners undergo, 
without substantial food, excessive muscular exertion. The cara- 
vans which traverse the desert are supported by coffee during long 
journeys and lengthened privation of food. It is known -that 
some old persons are almost exclusively nourished by coffee,— 
Am. Jour, of M(d. Sciences. 



According to Dr. Fabre, of Marseilles, a fourfold division is 
made of this disease. In the first variety or degree the patient 
forgets words ; in the second, he loses voluntary control over their 
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fumiation; in the third, he ceases to understand their meaoing;; 
finiilly. ikU these conditions innj coexist in the most complex form 
of niihiisiit. 

Tilt- l<iss of the faculty for written language, wbichis so remaii- 
able a eceondnr; plieiiomenon of aphasia, also exists in four de- 
grees. Ill the ni'dt, tlie p^tiunt loses all recollection of written 
H'liiTs or words, but is able jwrfectiy well to copy models placed 
befiin^ him. In the second, he isutiable to write, even when under- 
standing!: tvhat he wishes to transorihe. In the third case, he baa lost 
thd faculty of reading; and if be tries to write, although he suc- 
ceeds sometimes in forming the letters well, he cannot co-ordinate 
them into words. Finally, all understanding of written or spoken 
languitgc may have been completely abolislied, while the rest of 
the intellectual faculties rem»in completely intact. 

In (be first class, there are various degrees of foreetfulness. 
Some patient^ forget propter namits, or tbe gi-eater number of sub- 
stantives, and express their meaning by circumlocution. Thus, 
instead of asking for a pen, they demand something to write with. 
Others cannot construct a complete sentence. In the second 
class, the patients pronounce words differently from what they 
intend, and, although conscious of their niistake, and irritated by 
it, they are unable to rectify it. Af>er tliis simple perversion of 
language comes real impotence; the patients expi-esa all their 
meaning with tlie same word, or even syllable, often utterly de- 
void of sense. With these patients the movements of the tongue 
«re perfectly tree, and there Is not a trace of glosso-labio-pharj'n- 
geal paralysis. 

In the third category, the functional trouble is less grave as re- 
gards the mechanism of speech, and more serious in respect to 
intellectual disorder. Tbe patients cease to understand the mean- 
ing of their own words, and, when they wish to say one thing, 
express a meaning dii-ectly the opposite. 

In the most complete cases of aphasia, from the testimony of 
ceitain physicians wno have been affected by it and recovered, the 
intelligence is still perfectly intact. Thus, Rostan observed his 
own case, and mentally prepared a clinical lecture upon it. What- 
ever difficulty is encountered in intellectual exertion is not a cause 
of tbe aphasia, but a result, on account of tbe loss of signs neces- 
sary to give precision and support to thought. 

M. Fabre inclines entirelv to the opiuion that, in the majority 
of eases, the left frontal lobe is the seat of the disease. Four or 
five cases have, however, been reported, in which % destruction 
of iuitJi the anterior lobes was unaccompanied by any symptom 
of aphasia. In these cases, however, the posterior part of tbe 
lobes was nearly intact. Moreover, M. Fabre suggests, although 
tbe faculty of speech be specially localized in this part of the 
brain, that in case of need other portions might sometimes supple- 
Again, autopsies of aphasic patients have not tmfrequently re- 
vealed lesions of various paits of the encephalon, other than the 
frontal lobe. But it is easily conceivable that the fibres from this 
locality, in passing through diseased portions of brain substance, 
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should become affoetcd, even though their centre remaineil 
health;. In tbis caae the cause of the aphasia would be no indi- 
cation of the seat of the fKcultf of speech. It is presuranble, more- 
over, that there esist varieties in the lesioos, to which the clinical 
varieties correspond. In pei-manent aphasia the lesion geuerally 
consists in softening, especially snch as results from obTitei-ation 
of the middle cerebral nitciy. Such obliteration frequently de- 
termines a hemiplegia at the same time, on account of the distri- 
bution of the artery to the corpus striatum. In cases of sudden 
hemiplegia, M. Fabre considers that the coincidence of apliasia 
alone permits the diagnosis of obliteration, instead of hemorrhage, 
as the cause of the accident. 

Ti-ansitoiy aphasia either depends upon neuroses, as hysteria or 
epilepsy, or is attributed to congestions. But M. Fabre is inclined 
to rule out this last circumstance, and substitute obliterations of 
artereoles, which cause a temporary derangement of the nutrition. 
After a while the development of collftterai circulation renews tlie 
nutritive activity of the region, and the patients recover. 

N'o therapeutic indication can at present be based upon this fact 
of arterial obliteration as the most common cause of aphasia, but 
it may tend to prevent the trial of useless or unUmely n 
— Medical Record. 



DIETETIC SALT. 

Dr. Lankester aims to supply necessarr, bnt frequently over- 
looked, articles of diet, bycieans of his dietetic salt. This com- 
pound is a proposed substitute for ordinary table salt, chloride of 
sodium bein^ a notable constituent ; but, in additioQ to this, which 
is far from being the sole or even most important inorganic con- 
stituent of our food, we have phosphate of lime, chloride of potas- 
sium, sulphates of potash and soda, with smaller quantities of 
magneaian and iron salts. The argument for their use" is very 
strong. Leaving out the lar^e proportion of epidemics, almost all 
the common diseases are directly traceable r>j physicians to die- 
tetic eiTors; and those that certainly are due in part to deficiency 
of inorganic food form by no means a contemptible list. Scurvy is 
known to arise from a deSciency of the salts of potash. Scrofula 
and consumption, rictets and softening of the bones occur when 
the phosphates of iime and other bases are deficient. Anseraia, 
chlorosis, and a variety of nervous disorders are the result of an 
absence of iron, and are at once cured by the use of this agent as 
a remedy. In such cases the medical man is in the habit of pre- 
scribing medicines containing these agents; and there can, there- 
fore, be no doubt that the habitual use of these substances in the 
food, in tho s»me way as common salt is employed, would be a 
means of preventing the occurrence of a liu-ge number of diseases. 
The quantities of tiie saUne inpji-edients employed, in addition to 
common salt, are so calculated that they shall he supplied in the 
same proportion by its use, as they exist in the human blood, and 
are got rid of in the body. 
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EZCRBTIOK OF CABBOMIC ACID AKD ABSOEFTIOH OF OZTOEH. 



subject, of cnrbontc acid and absorption of oxygen by liay nod 
nlfrnt, during rest and labor. Tbe new arrange ment of their 
frreat respiratory apparatus easily admits of a division of 24 hoars' 
luvestigiiciun into two periods. 

The subject for observation, a sound, strong watchmaker, S8 
jears of age, and of 60 kilogrammes weight, entered the appara- 
tus July 31, at 6 A. h., and remained in it till August 1, 6 A. U. 
The time from 6 A. K. till 6 P. M. ia understood to be day, the rest 
night. The man took, at his regular meal hours, medium quantities 
of I] is usual food whose elementary composition had been carefully 
tuado out. Ho occupied himself in reading and in cleaning a lit- 
tle watch ; he went to bed at 8 P. k., and slept well until 5 A. K. 
Uis condition was perfectly normal during the investigaUon. 

The excretion of carbonic acid amounted, during daytime, to 
68 per cent., during night to 43 per cent. ; the absorption of oxy- 
gen during dayUme to only 33 per cent., during night to 67 per 
cent. The excretion of urea, as has been known heretofore, ia 
always greater during day than during night. 
' On the day of rest, the excretion of urea, in both daily periods, 
was in exact proportion to tlie excretion of carbonic acid ; there 
was excreted of both 68 per cent, during day and 42 per cent. 
during night. Most surprising is the antagonism in the excretion 
of carbonic acid and the absorption of oxygen between the two 
daily periods, even with ull posaibio avoidance of muscular exer- 
tion, on July 31. This shows that mere waking, and the impres- 
sions experienced by the senses in that state, have an influence on 
the consumption of material serving to produce the processes of 
life. 

This antagonism is still greiUer when the day of labor is included 
in (be comparison ; the excretion of carbonic acid and the ab- 
sorption of o^gen by day and night are then in exactly inverse 
proportion. The carbonic acid was excreted at the rate of 69 per 
cent, during day, 31 per cent, during night; the oxygen absorbed 
at the rate of 31 per cent, during day, 69 per cent, during 
night. 

For daytime, while awake, we therefore produce a great deal 
of carbonic acid at the expense of the oxygen absorbed during 
rest and sleep. The will finds the material prepared for its spon- 
taneousmovements. 

So much oxygen as is used up in excess during one day, so 
much is taken up for compensation during tbe following night, 
and as long as this takes place the body is prepared in the morn- 
ing for new labor. In comparing the total of the two days of 
experiment, it appears that, on the day of labor, there were 373 
grammes of carbonic acid more excreted than on the day of rest, 
and 216 grammes of oxygen more absorbed; — 373 grammes of 
carbonic acid containing 271 grammes of oxygen, there is only a 
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difference of 25 grammea of oxjgea used in exoesa of the amount 
taken up from the air. 

It is certainly not by accident that the oxygen excreted with the 
carbonic acid of tlie night after i-est, as well as after labor, ap- 
pro!u:hes very nearly the amount of oxygen taken up from the air 
on the preceding day. 

From the result of the excretion of water it appears that, after 
a fatiguing labor, a man not only gets momentarily into pei-spira- 
tion, but perspires the following night moi-e than after a day of 

The inreatigationa ahow positicelj that the absorbed oxygen is 
never directly used for oxidation down to the last products of 
combustion, but that there are intermediate stages of oxidation by 
which the oxygen is retained in the boily for hours before it rea]>- 
pcars in the form of carbonic acid and water, — a fact which previ- 
oua experiments on marmots during winter sleeps liave demon- 
strated . 

The discoverj of Voit, made 6 years ago on the dog, that 
with the greatest ninacular ex:ertion there is not more albumen 
decompoaed tlian with perfect rest, has been confirmed by the 
experiments of July 31 and August 3, made on man. On both 
days, so different in regaivl to muscular exertion, tliere was not 
more nitrogpn excreted through the kidneys and bowels than an 
amount contained in the food that had been taken. Thei-e is, 
however, an inUmate connection between the amount of the albu- 
men of the food and the exhibition of spontaneous muscular force. 
Experiments of Hennebere indicate tliat the poorer the food in 
albumen, the less the sto(£ of oxygen that can be accumulated 
during night, so tliat more oxj^n has to be taken up In daytime, 
even when the whole coDSumpuon in the 2i hours is less. — Mtd. 
Mtperioty. 

FCLHONART CONSCMFTION. 

Dr. William Budd, an eminent Loudon jibysician, gives the fol- 
lowing as the principal conclusions to which he has been led, re- 
garding phthisis or consumption, and tubercle : 1. That tubercle 
IS a true zymolic disease of a specific nature, in the same sense as 
nphoid fever, scarlet fever, typhus, etc., etc. 2. That, like these 
diseases, tubercle never origmates spontaneously, but is perpetu- 
ated solely by the law of continuous auccesaion. 3. That the tu- 
berculous matter itself is (or includes) the specific morbific matter 
of the disease, and constitutes the material tiy which consumption 
is propagated from one person to another, and disseminated 
through society. 4. That the deposits of this matter are therefore 
of tliB nature of an eruption, and bear the same relation to the 
disease aa yellow fever, for instance, bears to tj'phoid fever. 5. 
That by the destruction of this matter, on its discharge from the 
body, by means of proper chemicals or otherwise, seconded by 
good sanitary conditions, there is reason to hope that we ntaj 
eventually, imd possibly at no distant time, rid ourselres of this 
iatal s«iourge. 
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The ffroands on which Dr. Budd founds these views are: 1 
Th« pathology of consumption, which be thinks shows a speciSo 
cell pmlifcration. 2. Indisputable instances of personal conta- 
gion. 3. Tlie geographieitl distribution of consumption, tho dis- 
ease ext«ndinj; to newl j discovered peoples in proportion to their 
intercourse with Europeans (for Instance, the South Sea Islanders, 
the Nortli Araerican Indiana, and tbe African, among whom con- 
sumption was unknown when they were first visited by the whites, 
though it has since proved extremely fatal). 4. Tbe relation of 
consuiuption to high and low levels is tbe same as that of ordinary 
zymotic, epidemic, endemic, and contagious diseases. 6. Gon- 
Bumption previ^ls estensively in convents, harems, monasteries, 
penitentiaries, just aa do the zymotic diseases. Dr. Budd says 
that tile idea ^rst occurred to bira in 1854. and his investigations 
since have contirmed him in this hypothesis, for which be claims 
the superiority over all others, that it explains all tbe facts of con- 
sumption. 

According to Dr. Crisp, in a paper read before the British As- 
aocintion, in 1868, " On the StaUstics of Palmonar; Oousumption, 
in England and Wales," it appears to follow the march of civiliza- 
tion, and its prevalence has a direct connection with population, 
and the artiRcial habits and tbe vitiated atmosphere in which they 
live. The returns show that the death-rate correspoitds with the 
density of the population ; that the general mortality in England 
and Wales is at the rate of 24.47 per thousand ; that In the healthy 
and more thinly populated districts tbe rate is only 17.53 per 
thousand; while m the large towns it is 28.01. Among sailors, 
the most fatal stations as regards phthisis were the western coast 
of Africa, and the Mediterranean. A dry atmosphere, cold or 
hot, was most frequent in districts where pbtliiais was compara- 
tively rare. The causes of phthisis included soil, climate, amount 
of population, nature of occupation, hereditary predisposition, 
and tna communicability of the disease. There was no doubt 
that one frequent cause of phthisis was tbe exposed state of our 
railway stations and steamboat piers, which people would hurry 
to reach in order to save a boat or train, and where, having be- 
come heated, they were in cold weather liable to a sudden chill. 

For further informalion on the causes, prevention, and rational 
treatment of this disease, see two papers by Dr. Bowditch in the 
" Atlantic Monthly " for January and February, 1869. 

According to experiments of Dr. Delatietd, as stated to the Xew 
York Pathological Society, tubercle may be propagated by inocu- 
lation from man to animals. 



The obvious fact that the motion of the heart and the move* 
menls of respiration continue in action while tbe rest ot the body 



._ . effect, during antestiiesia, prove that the 

whole nervoQS system is not involved, and that tna involantaiy 
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and semi-voluDtary mascuUr mechaDiam is nlso not involved er- 
(Sept when extreme and fatal symptoms are developed. What 
parts, then, are influenced liy an anaastheticp The idea was 
almost intuitive that the bfain was the orgno affected, and that 
the centres of congciousness are those chiefly held in abeyance. 
But, to prove this as trne, experiment was necessary. In proof. 
Dr. Richardson took a large pigeon, narcotized it deeply with 
chlorororm, and in this state passed through its hody, from the 
head to the foot, a rapid intermittent induction current. The bird 
instantly rose from the table, extended its wings, opened its eyes, 
and seemed as if restored ; the current was tlien stopped, and the 
bird was shown to be as deeply asleep and as powerless as before. 
Another bird was put to sleep by fi'eezing the brain, and when 
Utterly insensible was subjected to the electrical shock in the same 
way, when it flew fi-om the table into the room, where, brealiing 
its connection with the battery, it dropped on the floor comatose, 
motionless, and as anfesthetized as before, in which condition it 
remained for many minutes. 

These experiments demonstrated that the aniesthetic action was 
localized in the cerebi'um. His battery was like an outer brain, 
which supplied power without intelligence, and which, by the 
effects of Its currents, showed that all tne musoulai elements were 
ready for work, and only awaited the order fi-om the hi tin What, 
during the process of antesthesia, leads to this change in the 
brain P Is there a chemical action on albumen P Is there pres- 
sure on bifun matter? Is there dcHcient osidttion of the 
blood P Is there contraction of blood-vessels, and diminished 
supply of blood from that cause P AH these hypotheses were 
experimentally tested and negatived. It was admitted that 
during extreme anesthesia tltere is reduced oxidation and a sm- 

Klar reduction of temperature. These changes are ]no\ it<it>le, 
canse the anCBstiietic vapors replace oxygen dui mg their diffu- 
sion into blood ; but the diminished oxidation is not the c iuse of 
the insensibility. In proof of this. Dr. Richardson showed an 
animal breathing an air in which the oxygen was reduced by 
addition of nitrogen from 21 parts to 9 parts in the 100, side by 
side with another similar animal breathing an air in which the 
oxygen was reduced by the addition of vapor of bichloride of meth- 
ylene only to about SO parts in the 100 ; namely, 4 cubic inches in 
600. The I'esultwas that the animal in the extromelyreducedatmos- 
pherc was quite nnaflfected, white the animal in the slightly induced 
atmosphere was in the deepest narcotism. Then a correcting ex- 

Eei-imental test was adopted, and the bichloride was administered 
I au atmosphere containing an excess of oxygen, tbe oxygen 
being present in double its ordinary or natural proportion ; the ex- 
cess or oxygen exerted no pei'ceptible obstacle to the ausssthesia. 
To determine whether there was coutraclion of blood-vessels 
under anesthetics, he had recoui'se to transparent small trout; 
through their bodies, with the microscope and the inch lens, the 
blood-vessels could be seen, and the corpuscles flowing through 
them. These animals can be narcotized readily by making them 
breathe water saturated with chloride of methylene or ether. In 
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the narcotized condition, the Tesscls do not contract, but under 
tlie iiiltiience of et.hur, in tlie later auiges, before death occure, di- 
lution and regurgitatiim are observed. Tlie latter is noticed also 
when cliloride of methylene is used. With both reagents breath- 
ing anil vessel circulation oease before th'^ heart's action. He 
eoncluded tliat aniesthetic vnpora act directly upon nerve matter, 
either liy preventing the development of force or by stopping con- 
duL'tion. The latter hypothesis is suppoi-ted by the fact, proved by 
enperiruent, that these v.ipors ol>struct the couduction of heat add 
electricity. — Mtd. Timet and Oax, 



VKVr AK£STHETtC — BICHLORIDE OF UETHTI.I:N&. 

Dr. B. W. Richardson b.is recently discovered a new general 
Bneestlietic, which be described and exhibited before the British 
Association. The general chemistry of the monocarbon series ta 
which this new agent, the bichioiide of methylene, belongs, has 
been given under " Ciiemisti^," on pages 190, 191 of this volume. 

The fiH-mula of this fluid isCHiClj, It has an odor aa sweet as 
that of chloroform, but boils at 88° F., 54° less than the boiling- 
point of the latter. It rapidly and easily narcotizes animals to 
perfect antestbesia, causing scarcely any excitement, and with 
perfect recovei-y ; it seems to combine the pi-operUea of chloroform 
and ether, but is more readily luinjinistered and with more perma- 
nent effects than either. 

Tile chloride of methyl, a certain and gentle anffisthetie, exists 
at ordinary temperatures as a permanent g'as. It is vei-y soluble 
in etiier, and the saturated compound is one of the most perfect 
of anesthetics ; tliough Dot very stable, it pixibably has no supe- 
rior in the evenness oC' its acdon. and in the rapidly produced, pro- 
found, and prolonged sleep. Water will take up four volumes of 
it, and forms a powerful intoxicating drink, palatable with a little 
sugar, of a vciy transitory effect. Introduced into the stomach 
as a soothing and refrigerating drink, and as an anaesthetic for 
Blight operations, it promises to be a useful remedial agent. 

Bic^hluride of methylene is a colorless fluid, more volatile than 
cliluroforni, the vapor being three times heavier than air, so that 
it requires more free administratiott than chloroform, but less in 
quantity than ether. Chloroform vapor will not support combus* 
tJon, stopping oxidation without undergoing deoomposiijon ; the 
vapor of bichloride of methylene supports combustion with a 
brilliant flame, forming carbonic and hydrochloric acids. This 
proves that Dr. Snow's theory, that the action of anwsthetics is to 
arrest combustion in the blood, is not true. 

The bichloride of methylene mixes readily with ether, and the 
two fluids have, within fourdegrees, the same boiling-point, so that 
the mixture vaporizes evenly and equally ; the difference in the 
Bpeoilic gravities of the two vapoi-s is the only objection to tba 
combination. The bichloride also combines with chloroform in all 
proportions. It should always have a neutral reaction to test- 
paper, and, to prevent decomposition, should be kept from tlw 
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action of sunlight. TJke chlotoform, it in gome iastaaces pro- 
duces TomitiD^. 

It acts erenly on the respiration and circulation, ftcceleraUng 
or retarding both together; this ii a valuable property, as a dis- 
turbance of the balance between these two systems is one of dan- 
ger; it probably owes tliis to the equality of its diffusion through 
the nervous centres. Compared wilb chloroform, it requires 1 
drachm to 40 gruns or minims of the latter ; but when the narco> 
tism is well established it requires less to sustain it and less fre- 
quent repetition. Experiments on animals of the same age and 
kind, exposed, under similar conditions, to equal values of the 
vapors of chloroform, tetrichloride of carbon, and bichloride of 
methylene, show that the resistance to death will be as 14 to 5 in 
favor of the bichloride against the tetrachloride, and as 14 to 9 
against the chloroform. — Med. Tima taid Oazette, 



THE 8FLANCHN0SCOPE. 

To the ophthalmoscope of HelmholtB, by which the depths of 
the eye may be explored, — the laryngoscope of Czemah, which 
reveals the condition of (be aiv-passages, — and the uretliroscope 
of Desormeaux, disclosing the secrets of tlio urinary canals, — 
must now be added the spTitnchnoacope, rendered of practical util- 
ity by Dr. Millot of Kiew, by which the human body may be made 
transparent by light developed within its cavities. By means of 
the Geisler tube, rendered luminous by electricity passed in a 
vacuum or through various gitses, giving light without heat, this 
invention has been made possible. Dr. Millot's instrument is 
Middledorf's improved Geisler tube. He has introduced it by an 
(esophageal prabe into the stomachs of a dog and cat, and enabled 
spectators to see distinctly every detail of the organ'; in the same 
way the internal membrane of the human viscera has been ren- 
dered perfectly visible. The instrnmeat, when further improved, 
will doubtless lead to very important physiological reeuUa. 



OM THE TRAHSHISSIOK OF UGBT THROUGH ANnUI, TISauES. 

At the 1868 meeting of the British Assoclatjon, Dr. Richardson 
exhibited a lamp which he had consti'uctcd for this purpose. He 
believed that the first idea that such transmiaaion could be effected 
was given in Priestley's work on electricity. Of late years research 
had been made with the microscope in the transparent neb of the 
foot of the fi'og, and last year Dr. Mackintosh bad shown that 
young trout could be used experi mental ly, they being sufficiently 
transparent for the investigation of tlie action of various poisonous 
substances. The suggestion of Dr. Mackintosh had been acted 
upon by the author, and the motion of the heart and of the respira- 
tion had been observed b^ direct ocular demonstration while those 
organs were under the influences of various bodies belon^ng to 
the ethyl and methyl series. This research had led Dr. Richard- 
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■on to extena the principle further, and he hod now atlvaaced so 
far that he was cnftl)le<l to transmit light through varloas tis- 
sues of the bodies of large anifials. He had thought it was best 
to begin by testing each tissue separately, and this investigation 
had been carried out on nearly all the structures of the body which 
aduilt of being individually exanitned. The structure the most 
diaphanous was the skin; niter that, and sineularly enough. Ik>db ; 
then thick meiubranes; next, thin superficial muscles, lung tisane, 
fat, and ^e dense tissues of the liver and the kidney. Various 
liglils had been tried, namely, the eleetiic, the oxyhydrogen, the 
lime, and the magnesium light. For all practical purposes the 
magnesium light was the best ; it was the most tKinvenient to use, 
an<r tiie light had the advantage of penetratinw deeply. In the 
lantern which Dr. Richardson exhibited, the light was also unat- 
tended with heat at the point of observation, so that the hand 
could be put in at the brightest illuminating-point. The additions 
consisted in a tubular arrangement and a sliding groove. The 
Btructure tJ> be examined was placed in the groove enclosed be- 
tween two disks of perforated wood, and the object was surveyed 
from the further end of the tube. A thick piece of bone, the flat 
rib of an ox, was placed in Ilie lantern, and It^ht was distinctly 
transmitted through it by way of illustration. It might be used 
for a variety of physiological purposes. Animals whose tissues 
were thin, such as fish, could be placed in the lantom, and the 
condition of their circulation and reapii-ation conid be carefully 
Studied under the action of various agents. In the human sul> 
ject, especially in the young, with fragile tissues, the thinnerparta 
of the body could be distinctly rendered transparent; and, in a 
child, the bones, with a somewhat subdued light, could be seen in 
the arm and wrist. A fracture in a bone could in fact be easily 
made out, or growth from bone in these parts. In a veir thin, 
Toung subject, the movements and outline of the heart could also 
be family » 
had n ' 

hecoi __. _. ._,..... . .._. . 

diseased structures so as to ascertain whether, within a cavity, 
there was a fluid or a solid body. 



ON THE PBOFER USB OF ORADI. 

The following are extracts from a letter by Baron Liebig, copied 
into "Dingler'a Journal" from the Augsburg "Zeitung"; — 

" In view of the present distress of the poor inhabitants of East- 
ern Prussia, it may not be inappropriate to direct public attention 
t4) the fact, that grain, by its conversion into fiour, loses in nutri- 
tive properties ; that of rye by 10 per cent., that of wheat by 15 per 

" A grain-fruit has a structure similar to that of an eg^ ; aa in 
the last-named the yolk, the portion rich in fat and poor in albu- 
men, is surrounded by a layer of albumen, so in the grain the 
starchy nucleus is enveloped by a sti-alum of an albuminiferous 
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BubBtanoe, which id being ground passes into the Wan ; and thia 
enbstance is the most icaportanC as a nourisUmeut for the blood. 

"Some 2 or 3 per cent, more of bteaA may be obtained hj 
omittjng fermentation. 

" Where, as in the question of food for a whole population, tha 
life of thousands depends upon a proper application of the means 
required for their sustenance, it would seem that some attention 
to scientific principles is in its place. The same qiianlitj of grain, 
in the form of bread from meal, will save for every thousand per- 
son^ one hundred and twenty more from hunger and its concomi- 
tant results, than bread from fine flour, freed as the latter is from 

" In regard to the greater value as nutriment of bran-bread, it 
may be mentioned that in the Crimean war tlie Russian prisoners 
in the Fi'ench camp, who were accustomed to the coarse bread. 
Buffered by the use of wheat bread, and a supplementary diet had 
to be granted. 

" The means for preparing bread without fennentation are well 
known and in constant use m England and the United States, as 
well as on their vessels. The simplest is the addition to one hun- 
dred pounds of meal of a pound of super-carbonate of soda, with 
an equivalent quantity of some acid, preferably tartaric or cream 
of tartar. 

" I have for several months past been engaged on a thorough in- 
vestigation of the changes which human food undergoes, as regards 
its value as nutriment, by its treatment in cooking ; among oth- 
ers also in the prepaiation of bread, and one of the results arrived 
at is that bran-bread, commonly known as ' puntpemtc&e^,' cannot 
be obtained of unifoi-m character or constant nutritive value if 
made partly by fermentation, 

" A number of facts eliminated by the recent Prusso- Austrian 
war load to the conclusion that a method of baking which is in- 
dependent of fermentation, and not apt to produce a bread 
which is subject to mould, would be of great value, not only for 
an army, but for the people at large ; ana tlie close research into 
these rcUtioiis lias confirmed me in the belief that bread of such 
qualities is not procurable except by the use of some chemical 
as, and that these, if properly applied, fui-nish bread of higher 
a tha„ fi.of „^ „^a^„^, m ug(j_ ajjij of jj nature which leaves 



INHALATIOK OP ATOMIZED FLUIDS. 

Dr. Beigel says : " It is confirmed beyond doubt that atomized 
fluids enter the respiratory tract, and penetrate into the very cells 
of the lungs; that, therefore, liv means of inhalation, remedies 
may be applied most appropi-iately and successfully to the organs 
of resphation." According to him the medicaments which can 
thus be applied beneficially in the above diseases are, nitrate of 
silver, 3 to 5 grains to the oz. of water, in inflammatoi'y condi- 
tions; nitrate of aluminium, same strength, in iuflammation and 
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nerroni affections of the laiynx and trachea; tannin, astrin- 
gent and siyplic, 1 to . 10 grains, as above ; alum, 1 to 20 grains ; 
■esquivblnriitu of iron, 6 to 25 minims in an oz. of water; acetate 
of IkmI, 3 to 10 grains ; sulphate of zinc. I to 10 grains ; common 
salt, tincture of opium, liquor arsenicalis, pure water, gljcenne, 
Utne-water, and cod-liver oil; also the salts of iodiae, chlorine, 
and bromine. 



8SWA0E CONTijnHATIOH VS. OHOLGBA. 

Ur. Simon, in his "Report on the Cholera Visitation of 1866," 
■ajs: **It cannot be too distinctly understood tliat the person 
irho conti-acts cholera in this country (England) is ipto Jado de- 
monstrated with almost absolute certainty to have been exposed 
to excretnental pollution ; that what ^ve biiu cholera was (medi- 
ately or immediately) cbolera-contagjoa discharged from anoth- 
er's bowels ; tliat, in short, the diffusion of cholera among aa 
depends entirely upon the numbcrleES Slthy facilities which esiat, 
especially in our larger towns, for the fouling of earth, air, and 
water, and thus eccondarily for the infection of man, with what- 
ever contagion may be contained in the miscellaneous outflow- 
ings of the population. Escrement-sodden earth, excrement- 
reeking air, and excrement-tainted water ai'e for ns the causes of 
cholera. That they respectively act only in bo far as the excre- 
ment is cholera-excrement, and that cbolera-excrement again 
only acts in so far as it contains certain microscopical fungi, may 
be the truest of all true propositiotis ; but whatever bo their 
abstract truth their separate application is impossible. It is ex- 
crement, iniliscriminately, which mast be kept from fouling na 
with its decay, 

" The local conditions of safety are, above all, these two; 1. 
That, by appropiiate structural works, all the excreniental produce 
of the population shall be so promptly and so thoroughly removed, 
that the inhabited place, in its air and soil, shall be absolDtely 
without f»cal impurities; and, 2. That the water supply of the 
population shall be derived from such sources, and conveyed in 
such channels, that its contamination by excrement is impossible. 

" Tliat cholera is still » terror to Europe showa how scantily 
such illustrations are yet understood. Even here in England the 
objects which I have named as essential are at best but rarely 
fuiHlled ; indeed, for vast numbers of our population scarcely 
rudimentary endeavors have been made to attain tbem. Town 
aftflr town might be named, with myriad on myriad of population, 
where there is little more structui'al arrangement for the removal 
of refuse than if the inhabitants were but tented there for a night. 
The case of the water supply is no better, whether it bo in private 
hands or under the control of commercial companies. 

" Cholera, i-avaging here at long intervals, is not Nature's only 
retribution for our neglect in these matters. Typhoid fever ana 
much endemic diairbtea are incessant witnesses to the same dele- 
terious influence ; the former annually kills 15,000 to 20,000 of 
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onr population, and the latter many thonsands more. The mere 
quantity of thia wasted life is something horrible to contemplate, 
and the mode in which tlie waste is caused is nothing less than 
shameful. It is to be hoped that, as the education of the countiv 
advances, this thing will come to an end ; that so much preventi- 
ble death will not always be accepted as a fate ; that for a popula- 
tion to be thus poisoned by its own excrement will some day ba 
deemed ignomiuious and intolerable." 



yUNQOID ORIGIN OF DISEASES. 

Modem investigation points to the cryptoMt 
diseases, such as cholera, typhus, malarious fev 
dysentery, yellow fever; and further research may show that ike 
Bo-calted exanthemata have a like origin. 

The late epidemic of pestilential intermittent fever at the MaU' 
ritius, one of the most fatal known, has been evidently connected 
at the outset with malarious influences, while its spread waa ag- 
gravated by contagion, by contaminated drinking-water, and by 
exposure to the emanations from tlie discharges of infected per- 
sons. Such is also the history of yellow fever m its rise and prog- 
ress, in whatever country it occurs ; of epidemic dysentery iu its 
home in India; and of cholera. Each is dependent upon its own 
pecniiar fungus for the train of symptoms which ensue ; and this 
again belongs to that genus or species which the animal and vege- 
table life of the country where it "rows tends to produce. 

The investigations of Dr. Schmidt have proved the presence in 
the Mauritius fever, along the whole intestinal canal, of minuta 
plants of a fungus, the countertypes of similar growth found un- 
der the microscope in the water of the Grand River. Bank vege- 
tatjon, stagnant waters, a polluted atmosphere, or one damp and 
reeking with the products of decaying animal and vegetable mat- 
ter, contaminated water, with heaps of human ordure lying near 
it, are more or less characteristic of the outbreak and spread of 
yellow fever, cholera, tropical intermittents, and dysentery. We 
must bear in mind that streams, sewers, drains, and cesspools of 
towns, which hold in suspense the germs of man? a poison may, 
and doubtless do, contam other ingredients which destroy the 
vitality of the germs, and thus limit their spread. Myriads of 
them are rendered innocuous, or tiieir organization destroyei), 
and new combinations formed out of their elements, by the action 
of the other ingredients suspended in the same medium. 

There is reason to believe that tlie clwlei'a-breeding fungus is 
never so abundant as that of most vegeLihle fungi ; the rarity of 
its appearance, its comparatively limited spread, and Its disappear- 
ance after a. time, are no arguments against its existence, but only 
show its delicat« organization, its easy destruction, and the raritc 
of the combination of conditions neeessary to pi'oduee it. It may 
be that some diseases take their rise in the entrance of the spores 
of certain species of infusoria, and others in that of the germs of 
ceitiun genera of fungi. The cells of either, whilst floating ia 
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tho nir, tnust be Inconceivably mionte ; but when introdaced into 
the stiiinnch by tlie food, or more commonly by tho Baliva, they 
thero find miiteriitl cangeDi»l to their geriui nation ; or, on the 
Other h.ind, destructive luntters mtiy be nrusent. In the latter 
case they sre resolved into their ultimate elemcnb^ and, entering 
into new combinations, cease to be noxious, if they originally 
were so; In the former, a development pi-obably of the mo^ 
rudimentary form Is produced, and this, though germinating in 
the stomach, may be as harmless as thousands of its species are, 
or as poisonous in its decree as its larger brother growing in the 
field or buzzing in the air. Speedily developed thus far, it now 
' requires other conditions than arc to be found )n its present habitat, 
and it as speedily dies; but if possessed of noiioua properties, it 
and its fellows who entered with it have, durin°: their short but 
active existence, succeeded in poisoning the nutrition of the body. 
— Lancet. 

Dr. Joseph G. RicbardsoQ, of Cnion Springs, N, T., after 
numerous examinations of human blood, has arrived at the con- 
clusion that living organisms in decomposing beef tea, when in- 
fested, may enter the circulation and increase there ; and bases 
is belief on experiment made on himself, by miciMscopical exam- 
ination of his blood at tntervata after taking 4 ounces of beef 
liquid, which, according to calculation, contained 27,000,000,000 
or living organisms. He thinks the pi'esuraption is strong tliat 
other plants beside those noticed by himself, of a moi-e poisonous 
liature, may thus enter the circulation, " and each constitute the 
essence, the real eorUagium, of some so-called zymotic disease, as, 
for example, diphtheria and scarlet fever, small-pox and measles, 
as declared long ago by PiTtf, Salisbury, of Clevel^md, and re- 
cently by Prof. Ualiier, of Jena." — Ajoer. Jour, of Med. Scieacet. 



THE AKTISEPTIC TBEATHEST IN SCROBRY. 

We know from the researches of Pasteur that the atmosphere 
contains among its floating particles the spores of minute vegeta- 
tions and infusoria, in greatest numbers where animal and vege- 
table life abound, as in crowded cities, under the eliade of trees, 
and in the wards of hospitals. The septic energy of the air is in 
proportion to the abundance of these minute organisms in it, and 
IS destroyed by exposure of these germs to a heat of about 220° 
F. The character of the decomposition which occurs in a fer- 
mentable substance is detei'mined by the nature of the organism 
which develops it ; thus the same saccharine solution will undergo 
either the vinous or the butyric fennentation, according as the 
yeast plant or another organism is introduced into it. We cannot 
refuse to believe, therefoi-e, that the living beings invariably asso- 
ciated with the various fermentative and putrefactive chants are 
indeed their causes, and not the oxygen or moisture of the tur. 
These minute organisms are the immediate cause of putrefaction, 
and putrefaction is regarded as the cause of suppuration. This 
treatment, as recommended by Mr. Lister and otliers, does not 
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exclnde the air from irounds, but applies as a dressing; a ma- 
teriiU capable of destitiying the life of the floating; particles. He 
employs carbolic or phenic acid, the moat powerful antiseptic 
known. He nses "carbolic oil," 1 part of carbolic acid to 5 of 
boiled linseed or other fixed oil ; " carbolic lotion," carholic acid I 
part and water 30 parts; and "carbolic paste," or carbolic oil 
with whitening, of the consistence of a thick paste. Bj the de- 
struction of the septic germs by these preparations, the gravest 
wounds are recovered frotn with slight and healthy suppuration, 
and very little constitutional disturbance. — Lancet, 



SEW THEORT OF TISIOIT. 

Mr, S. Rowley, in the "American Joamal of Science" for Sep- 
tember, 1868, proposes a new theory of vision, of which the fol- 
lowing is a condensed statement: "The entire impres^ons on 
the retinn, before becoming objects of consciousness, are pro- 
jected in space upon surfaces bisecting each other (at an angle 
^eater or less according to the distance) in a plane perpendicular 
to the plane of the axes, — the component points of ench impres- 
rion being simnltaneously referred outward in lines passing from 
them through a point a little behind the centre of the crystalline 
lens; bot, excepting the expansion and the inversion resulting 
irom the crossing in the eye of the directions of outward reference, 
Dndergoing no cnange of relative position, — the distance between 
the pianos passing at right angles to the optic axis tltrough any 
two of the successive concentric zones of points, which make up 
the retinal impression, continuing the same." 



BOMOLoaixe of some of the apfesdages of the antbbiob 



M. E, Bandelot, " Comptes Bendua," Februarj^, 1868, under- 
takes t-o determine the natura of the ossicles which in the CypritU- 
diE, SUvrida, and some other fishes, establish a communication 
between the anterior extremity of the swimming bladder and the 
auditory apparatus, Weber long ago considered them as homol- 
ogous with the bones of tlie ear of mammals, and gave them, in 
consequence, the names T>f maiUtu, incus, stapes, and davsiram. 
Geoffroy St. Hilaire, who considerad the opercular pieces as the 
boueaof the auditory apparatus, regai-ded the bones in (^Nestioa 
aa pai*ts of the superior arches of the first, second, and thu'd ver- 
tebra. According to Cuvier, he is also aaid to have made out the 
malleus and the incus as the ribs of the second and first vertebne. 
Mulder, in 1831, concluded that these bones corresponded to the 
ear-bones of the higher animals, and that the air-bladder was ho- 
mologous with the membrane of the tympanum. He afterward 
attempted to show that the so-called malleus and incus are riha of 
the first two veitebite, and the stapes a transverse process of the 
first vertebra. 
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As ieen in tbe cftrp, the fish nanally esamine*] for this purpose, 
these oHsiclea of Weber seem to be attached upon tbe first two ver- 
tebral bodies, — the stapes and claustrum on the first, and the lual- 
luuB aad the incus on the second. But, if other CypHnidce be exam- 
ined, it will be found that tlie second vertebral body, apparently 
simple in the carp, is really compouud, and represents the bodies 
of tie second and third vertebi-ee, in many species separated by 
aa articulating cavity. In this way these Tei'tebrie come under 
the noi-mnl type, and these bones have the following si^QificatioD, 
according to this observer : the malleus (on the two sides) repre- 
sents the branches of the inferior arch of the third vertebra, the 
superior arch, of two wide pieces, being completed by an intercru- 
ral bone ; the incus, the branchea of the superior arch of the 
second vertebra, the inferior being represented by two long trans- 
verse processes joined to tbe vertebral body ; the stapes, the 
branches of the superior arch of tbe first vertebra, the inferior 



represented by two more or less long ti'ansverse processes joined 
to tlie body of tbe vertebra ; the claustrum, an intercrural bone. 



Dodule encased in the middle of the tendon which extends from 
the anterior extremity of the malleus to the summit of the stapes. 
This isolated position of a rudiment of a vertebral arch, outside of 
the vertebral column, shows how the principle of connections 
may lead an observer astray, unless he takes int^i account the laws 
of morphology. 



OSOANTO FEHMBNT8 ; OR, KOLECULAR OaAinn,ATIOHS. 

M. De Monchy, " Comptes Rendus," February, 1868, finds these 
very minute movable corpuscles in all Concentrated solutions of 
commercial bicarbonate of soda before filtration, and considers 
'hem as organic ferments, as vegetable cells, since they act chem- 
ically like ferments in the tranaforraatlon of cane-sugar and 
fecula. In the experiments which he gives, the corpuscles are 
the only active agents, as neither bicarbonate of soda, or carbon- 
ate of lime, pure, have any action as a fennent. He admits with 
M, Bfchamp (" Annual of Scientific Discovery," for 1868, p. 269), 
that fermentations by the organic ferments of chalk, etc., are 
physiological acts of nutrition ;-tbe formation of an acid can be the 
result 6nly of a secretion effected by tlie movable corpuscles, thus 
of necessity organized. These corpuscles lose their activity as 
ferments at a temperature of 100° G., as also by contact with a 
solution of potash, one-tenth, in which they ai'e insoluble ; he 
hence concludes that they are vegetable cells, which have already 
undergone some degi'ee of development; they can come only 
from the air, in which the germs were in suspension, as it cannot 
be maintained that organic matter could resist the high tempera- 
ture employed in these expeiiments. Their presence in the com- 
mercial articles explains the appearance of vegetable productions 
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in media where their presence m»j seem ineKplicable ; tbeir ac- 
tion, as ferments, variea according to the media in which they 
&re foDod; ia certain cases they may be producers of alcohol. 

M. ii6champ baa also shown that these micros^tme exist also in 
all the tissues of organic beings, und in a gi-ent Dumber of the 
cells of lliese tissues. M. Chaveau has also found them in vaccine 
and small-pox virus, and* in similar products, and it is probable 
that they_ play a part, the extent of which physiologists are 
only beginning to understand, in various healthy and morbid 

e of the funcUons of the liver is 
jo^'enous m:ttter, to be gradually trans- 
formed into glucose. 1'Tiis gfueogeDous matter is fecula m a pe- 
culiar condition of solnbility, like that called soluble fecula, by M. 
Bicliamp. The last-named author, " Comptes Rendus,^' March, 
1868, treats the questions of the seat of this function in the livep, 
and of the way in which fecula becomes glucose in this organ. 

A zymase or soluble ferment is always the product of a cell of 
group of living cells ; spontaneously, no albuminoid or other mat- 
ter becomes a zymase, or acquires it^ properties ; it requires the 
presence of organized material. In the mouth, the " organisms 
of Leeuwenhoek," or molecular granulations, -form sialozymass 
(salivary diastase) with the products of the parotid and other 
ealiva. These granulations (genus MUn-ozyma) are the cause of 
the fermentation in old wines, in solutions of cane-sugar and 
Starchy pastes with chalk, exist ia the tissues of organic beings, 
and are constant elements of the hepatic cells. From experiments 
with the latter, he concludes; 1. That these granulations of the 
liver are imputrescible, insoluble in acetic acid and potash solu- 
tions, and endowed with a mobility which persists even in viscid 
liquid. 2. They render fluid starch paste with rapidity, and pro- 
duce soluble fecula. 3. By the zymase, which they produce with 
the albuminoid matters of the liver cells, they cause tiie formation 
of glucose. 

In the sap of vegetables, according to M. De Monchy, " Comptes 
Bendus," March, 1868, are large numbers of granules havin^an 
oscillating motion, called by botanists " movable globules." Tlie 
same granules have been noticed in the poll en -bearing utricles, 
in the liquids of insects, especially in the eggs and Iavv« of lepi- 
doptera, and .in the posterior part of the body in spiders, also in 
the pigment layer of the choroid coat of the eye. His experi- 
ments there detailed, show tliat these oscillating granules, from 
all the above soui'ces, are organisms acting powerfully, like fer- 
ments, on the mattera with which they are naturally m contact. 
They act on cane-sugar, starch, luid gelatine as ferments, trans- 
fomiing them more or less quickly and completely into glucose. 
The fanctlon of these granules is to assist in the ripening of fruits, 
and in both the animal and vegetable kingdom to elaborate certain 
matters for the nourishment of germs and the incessant regenera- 
tion of oreauB. Leydig says: "We may state absolutely that 
what we c^l ' elements of formation ' are preceded by a series of 
oteatioDS." M. Moaohy regards these osoiliating granules as the 
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active agents In thia series of rreatioaa, effectually aiding in the 
formatiun and I'egenei'nUon of the tissues. 

The rcsulCB of the ezperiments of these authors are important, 
ttnd furnish new and much desired tuateriala for the Gtudy of cel- 
lular physiology. 



BATTLESKAKE POISOK. 

From ejtperiments on pigeons, Dr. Weir Mitchell haa arrived at 
the fulloning conclusions : The venom of the rattlesnake is per- 
fectly harmless when swallowed, as it cannot pass through the 
mucous surfaces, and undergoes a change during digestion which 
allows it to enter the blood as a harmless substance, or to escape 
from the canal in an equally innocent form. Twenty-four hours 
after it has been swallowed, the contents of the bowel contain no 
poison. The rectum does not absorb the poison, and it causes no 
injury when placed in contact with the conjunctiva. It passes 
through the membranes of the brain, and more swiftly through 
the peritoneum and pericardium ; when it passes through the per- 
itoneum, it so affects the walls of the capillaries as to allow of 
their rupture and of the consequent escape of blood. The same 
phenomena appear on the bai'e surface of muscles thus poisoned, 
which, together with the defect of the coagulability of the poisoned 
blood, account for the excessivn bleeding about the fang wounds. 
The blood globules are unaltered. The animal is not susceptible 
of injury by the venom of its own species. 

The Bulptiites or hyposulphites of soda or lime have no antidotid 
power. Carbolic acid sometimes delays the fata! result, and usu- 
ally lessens local bleeding, from no influence of the acid on the 
venom, but from a direct effect upon the local circulation of the 
poisoned part ; it has no value as a true antidote, and when given 
internally does not affect the ordinary fatal issue. — N. 7. Mescal 
Joumai. 



UIKUTE PARTICLES IN THE AIR OF CITIBS. 

Mr, J. B. Dancer found the following objects in the air of Man- 
chester, England. Spores appeared in immense numbers, 250,000 
to every drop of the water containing the air washing, varying 
from one ten-thousandth to one fifty-thousandth of an inch in di- 
ameter; their peculiar molecular motion was observable for a 
short time. The mycelium of these minute fungi was similar to 
that of rust or mildew, such as is found on straw and decaying 
vegetation. In 36 hours the fungi had greatly increased, and on 
the third day a number of ciliated zoospores were seen moving 
freely among the spores. 

The next in quantity wus vegetable tissue, the greater portion 
under high powers, exhibiting what is called the piited structure ; 
many particles were evidently partially burnt wood used in light- 
ing fites. Along with these were fragments resembling hay and 
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straw, and hay seeds, and some very thin and transparent portions 
of weather-worn vegetatinn ; there were also some liaira of leaves 
of plants, and fibres like filaments of cotton, and some fragmenta 
of wool. 

These floating particlea In the air will differ in character accord- 
ing to the season of the year, the direction of the wind, and local- 
ity, and are much less in quantity after i^in. In the above exper- 
iments, it is estimated that 374 millions of these spores, exclusive 
of other substances, were collected from 2,495 litres of air, — a 
quantity which would be respired in about 10 haul's by a man of 
ordinary si^.e, when actively employed. There was a marked ab- 
sence of particles of carbon among the collecCtid matter. — Ch^Mr 
ieal News, April, 1868. 



THE FOISON GENERATED IN PCTREFACTION. 

Dra. Bergmann and Schmiedeberg have communicated to the 
"Centi-ftlblatt" (German) an account of the isolation of a crystal- 
line substance, which they believe is the proper poison generated 
in putrefactive fermeatntion. This poison, the terror of the dis- 
secting-room, has- hitherto been known only by its effects. The 
London " Lancet" gives the following details of the preparation 
of this substance which these chemists liavc succeeded in isolating. 
It is obtained by diffusion through parchment paper, precipitation 
with eon-osive snblimate fivm an atkaJine solution, removal of the 
mercury by silver, of silver by sulphuretted hydrogen, evapora- 
tion, and purification of the residue. Large, well-defined, acicn- 
lar needles are thps obtained, which are deliquescent in the air, 
and, exposed to heat, melt and carbonize. They possess a power- 
fully poisonous action. A solution containing scarcely more than 
one- hundredth of » gramme was injected into the veins of two 
dogs. Vomiting was immediately induced, and after a short 
time diarrhcea, which in the course of an hour became bloody. 
After nine hours the animals were killed, and, on examination, 
their stomachs and large Intestines were found ecchymosed, and 
the small intestines congested. — SeieiUific American, 



SIAMESE TWTKS. 

There never has been a i^nestion among medical men, either in 
this country or in Europe, m I'egard to the feasibility of the sep- 
aration of these two individuals ; that they are two beings having 
distinct segregated and perfect organizations, one from the other, 
as Any other two individuals; that there is no physical, moral, or 
mental unity between them, the only connection being a short 
cartilaginous and integamental band common to the two, the sev- 
erance of which would, in all probability, be entirely harmless; 
.that no " sensations, nervous impressions, physical, morbid, men- 
tal, or nervo-mental condition " ever exhibited a " physical unity 
in their dual corporeal existence ; " that they have no unity c» 
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conc^eptions, impaliea, thoughts, etc. ; th^t it never was the pro* 
fes*<i»ii:il opinion that the auftUi of one of the bi-others woulO be 
instiintly followeil by Uint of tlie other, or that their separiition was 
Buii'ouniled by fearful difficulties, and that the linlc now binding 
tbero together is not a moans of perfect ph}'8ic)il union by which 
sensations or impressions are conveyed fi-om one to the other. 
There is, in fact, nothing more common between these Siamese 
than wh:it would have been acquired by any other twins indissolu- 
bly united by a hempen or metallic cord, »nd subjected, as they 
have been, to precisely similar circurastanues from their birth. 
Indeeil, tlie band uniting them is almnsE insensible, so much so 
that, on shipboard they were pulled aljout by a tope tied to it. 
No pulsating vessel has ever been detected in it, though, undoubt- 
edly, it is just here and nowhere else, in the centra of thlscoi-d, 
made up of gristle and skin, and for about an inch on either side, 
tliat there nra vessels and nerves conimunicHtiDg frwu one to 
the otlier. Here, but nowhere else, a touch on the spnce indicated 
is felt by both. Precisely hei-e, and here alone in the band unitiDg 
them, there is sensation and nothing else whatever common to 
both. If they are inclined to sleep, eat, etc., and perform the 
functions of life with great similarity, and agree always ia t^eir 
tastes and habits, we must recollect that their surroundings, posi- 
tions, etc., have all been precisely alike. People forgdt, too, that 
. one of them is Irrilable, the other vei'y mild ; one of them ia the 
larger, stronger, and theniore intelligent, and hecontrols the other. 
His slightest movement is f<rl1owed by the weaker one from neces- 
sity, and not, as ia generally supposed, from unity of will or har- 
monious action. They play games, one against the other, and 
have quarrelled jost like other good brethren, and more tliaa 

The decision given by the profession in Europe and America, 
thirty-eight years ago, when this case was first put on exhibition, 
was tliiit the ligament of union was cartilaginous, probably a pro- 
longation of the ensiform cartilage fram the sternum, and the chief, 
if not the only, objection to its division has been that the perito- 
neum might be involved in the operation. It was, moreover, not 
one demauded by surgery, for the twins had lived and miglit yet 

The London "Lancet" of 1830 even declared that it was more 
rare than curious. By the ecraseur or knife any student who has 
attended a course of lectures may perfoiTO this operation wllh 
8UCCC.03, and which, moreover, should be attempted even by any 
one in case of death, taking care to divide the parts uearer the 
one deceased. — Louisville Med. Journal. 



THE AKTIFICIAL 

M. Dareste, in " Comples Rendua," January and August, 1868, 
^ves some intereating esperiments bearing on teratology, of 
which we present the following abstract. Attempting, in the first 
place, to disturb the evolatloa of the embryo hy varnlsbing the 
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ogg, ho ascertAined that the results obtained depended on another 
cause; and he turned his attention to artificial ineubalion.apulying 



the heat to a single point. If, instead of applying the heat dn-eetl/ 
he point of the egg, where the cicatrieula is always placed at 
com men cement of development, we heat a point distant from 



this, the evolution is always disturbed, and an anomiLly caused at 
first in the form of the blastodei-m and then in the vascular area. 
Under these conditions the development of the cicatrieula occurs 
much mora in the region between the point of ttie egg and the 
point of contact with the source of heat than in the opposite re- 
gion. Hence, the blastoderm and then the vascular area take on 
an elliptical form, and the embryo is developed in one of the foci 
of the ellipse ; while in the normal condition the embryo occupies 
the centre of a perfectly circular blastoderm and vascular area. 
This abnormal development can be directed to any side according 
to the application of the heat. These results are evident disturb- 
ances of evolution, and not, as M, CI. Bernard thinks, simple 
pathological changes. 

The embryos which appear in these deformed blastoderms are 
very often monstrous, and among them may be recognized, in pro- 
cess of formalion, almost all the types of simple monstrosity de- 
sciibed by I. Geoffroy St. Ililaii-e, and sometimes also forms un- 
known to him, as that charactei'ised by the existence of a double 

In a previous communication to the Academy he had shown 
that celosomv, exencepbaly, and cctiomely, so often asssocinted, 
result from the arrested development of the amnios ; that anen- 
cephaly is produced by a dropsy consequent on an alteration of the 
blood ; that the inversion of the viscera is explained by the pre- 
dominance of one of the two heai'ts which he had discovered exist 
normally at a certain epoch of embryonic life. He also shows, 
that syniely results from an arrest of development of the caudal 
hood of the amnios, and cyclopj from arrested development of the 
cephalic hood of this organ. All these anomalies are essentially 
characterized by distuTbances of evolution, and in none, anen- 
cephaly excepted, is there any pathological change to modify the 
development. He has ascertained that incubation of the eggs at 
a temperature higher than 40 degrees often produces dwarfed 
development. 

He accepts Cruveilhier's explanation of symely, or the inversion 
and fusion of the posterior limbs, by rotation and lateral pressure 
in the early period of intra-uterine life; but adds that the cause of 
this pressure is an arrest of development of the posterior or caudal 
extremity of the amnios, it remaining applied asainst the poste- 
rior pai-t of the body instead of being separated from it by the 
amniotic liquid, and consequently inverting and pressing together 
the external surfaces of the bud-like posterior limbs, — forming a 
veritable graft by approximation. What determines this want of 
parallelism between the embryo and the amnios, and the arrest 
of development of its posterior portion, future reseapchea must 
determine. 

In this way the development may be augmented in any direo- 
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tlon, and the conditiona which pro^Iuce an inversion of the viscera 
•stablished at the will of the experini eater. He h^ shown that 
tiie incurvaUon of the cardiac fold to the left of the embryo, the 
cause of Tisceiitl inversion, may be produced simply by bo plaeiDg 
the eggs that their long axis shall oe oblique to the axis of the 
heating tubes, and that the pointed should be higher than the ob- 
tuse end. To reader the inversion certain, thei-e must be also a 
certain depression of the surrounding temperature, at the points 
not aitificially heated ; the inversion uid not occur iinless the Bur* 
rounding ^ was below 22° C. 



DASWrna THBOBT OP PAH&ENESIS. 

While laying ?Teat stress on the conditions of existence as the 
great cause of the modification of species, and as one of the main 
causes of change in the organs of reproduction, and also on 
"natural selection" as a modifier of the eg^, the seed, the young, 
as well as the adult, Darwin finds in what he calls his provisional 
hypothesis of " pangenesis " the solution of the problem and the 
immediate means by which the change is effected. In his own 
words, this hypothesis " implies that the whole organization in the 
sense of every atom or unit reproduces itself. Hence ovules &nd 
pollen-grains — the fertilized seed or egg, as well as buds — in- 
clude and consist of a multitude of genus thrown off from each 
separate atom of the organism." It is, in the woi-ds of a writer 
in the " Quarterly Journal of Science " for July, 1868, the applica- 
tion of the atomic theory to living forms, and is in perfect eon~ 
foi'mity with all the teaching otcon'elation between vital and 
physical forces." — "The author believes that all changes in the 
various organisms which result from the contact of the epermato- 
ao8n and ovum, as well as those which are derived from gemma- 
tion or budding, have the'" origin in the nature of the cells which 
constitute the elements or materials ia opei-ation-. The cells or 
units which constitute all living bodies, fi'om the simplest to the 
most complex, are themselves organized, and consist of lesser 
cells or atoms having various natures, and, according to the 
author, they give off those constituent atoms, as 'gemmoles,' 
and the nature of those atoms or gemmules fixes the futui'e char- 
acter of tho organism into which they enter. In this manner he 
seeks to account for the firat variation in living types ; for tho 
transmission of inherited peculiarities fi'om a grandfather, say, 
through a daughter ton grandchild; for hybridism." 

Darwin says, at the conclusion of his chapter on pangette^s: 
" Finally, the power of propagation possessed by each separate 
cell, using the term in its largest sense, determines the reproduo- 
tion, the variability, the development, and renovation of each 
living organism. Bach living creature must be looked at as a mi- 
crocosm, — a little universe formed of a host of self-propagating 
organisms, iuconceivably minute, and as numerous as the stars in 
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L of ADiraa,l3 and Plants 
V above quoted. 



OBGANIO PBOGKESSION OF ANIMALS OS THE BAUE FAMILY. 

M, Ed. Lartet, in " Comptes Bendus " for June, 1868, draws at- 
tention to the gradual modificatioD in course of time of various 
organs, especially' among the ruminants, with the results of in- 
crease of functional energy in special directions, and a real prog- 
ress in the animal existence of modern times. 

In the oldest eervidte of the tertiary epocli, the enamelled crown 
of the molar teeth above the neck is much lower, and less promi- 
nent beyond the alveolar ridge, than in the quaternary and actual 
deer of this family; so that the tortuous folds of enamel, which 
form the triturating surface of these teeth, are so shallow that the 
bottom can always be seen in the former, but never in the tatter. 
This is a useful and certain diagnostic mark for the paleontologist, 
and is applicable also to other herbivora, pachyderms, rodents, 
and omnivora. 

In the genus certnu, the molars cease to grow aflerthe crown is 
fiiUj developed, and. aa this crown is worn away by daily use, 
the functional duration of these teeth depends on their greater or 
less elevation above the alveolus i hence it may be legitimately 
concluded that the ancient tertiary cervidoe, whose molars had 
crowns much less elevated than the later and living species, had a 
shorter period of life, as the longevity of an animal depends essen- 
tially on the functional duration of the organs necessary for nutrt- 

It is also a result of his observations that, the older the animal 
in tertiary time, the smaller becomes the brain in comparison witli 
the size of the head and the dimensions of the body. The in- 
ferior character of the brain of anoplotherium Was long ago ob- 
served by Cuvier; in fact, the head of this animal, of the size of 
an averiige ass, was six times as long as the impression of its 
cerebral hemispheres, and its brwn was smaller than that of the 
existing roebuck. As we approach the present epoch, the diflfer- 
ence between fossil and recent brains becomes less marked, &a 
does the elevation of the crown of the molar teeth. In the brains 
of deer and antelopes of the middle miocene of Sansan many con- 
volutions are seen, but the cerebellum is little covered by the hem- 
ispheres, and the olfactory lobes are largely developed ; in the 
upper miocene of Fikormi the brain of kippaTum is less rich in 
convolutions than in the existing horse. This fact is more marked 
in animals of the same genus; m the Diverra antiqtia of the lower 
miocene of Allier as compared with the living V. genetta, the for- 
mer, with a cranium a third longer and a foarth wider than in the 
latter, had no larger bi'ain, and one at the same time with thinner 
frontal folds, a less development toward the face, and a large size 
of the olfactory lobes. PaleontoloCT proves the trath of the re- 
mark of Gratiolet, that a great development of the olfactory lobes 
is a mark of an inferior type. 
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812 ANNTJAI. OT BCIZNTIFIC DISCOTEBT. 

It is a common observation that the largest maiDiDals are the 
longost liveJ ; it would be moi'o Ivae to say that normal longevity 
apparently tnvreaFiea in direct ratio with the absolute volume of 
the brain. The elephant, which lives 150 years, has a larger bi-ma 
than any other land mammal ; next to the elephant would come 
man, who, by the absolute size of his bi-ain and by his longevity, 
is superior to other terrestrial- mammals, many of which are of 
iDDch larger dimensions than the human race. 

From facts like these, it appears that, in certain divisions of the 
mammalia, tliere has been, since their Qrst appearance on the 
globe, a gradual increase of vital energy and intelligence ; in 
other words, the duration of life and the development of the intel- 
lectual faculties were less in early tertiary epochs than at the 
5 resent time. The organic differences above alluded to, which 
iminish in geological succession as we approach the present era, 
have not arisen from any transformation of generic types, but 
Boleiy from the effect of the tendency of animated nature toward 
a perfection whose cause is ever acting and whose limits are un- 
bounded. 

OK THU PEDIGREE OF MANEIKD. 

According to Dr. Haeckel, the line in which man's development 
from the lower animals took place commenced with ampbiosus, 
and proceeded tlirough the lampreys and. the extinct allies of the 
sbarks to the lepidosirena, thence through proteus and its con- 
geners to the tritons and salamanders, and thus to the monotre- 
mata (omithorhynchus). It then passes through the marsupials, 
the lemurs, the Old-World monkeys (seranopithecus, etc,),and the 
anthropoid apes (orang, gorilla, etc.). 

All the existing varieties of man he regards as having coma 
from one stock, which he considers to be now extinct. He also 
believes that the various races have the same value in nabiral 
hislorj; as species, and he describes them as such. They are the 
following: — 

I. Hominei vlotrichi: men with woolly h.iir and long heads. 

1, Homo primigenijis. Ape-like men, now extinct. 

2, ff. papua. Papuan species. 

3. B. hotltiUottta. Soath African species. 

4. n. afer. Central African species. 

n. Bomina listotrichi: men with smooth hair; heads long, 
short, and of medium proportions. 
< C. Homo alfuTvs. Seiv Holland species. 

6. H. polynesiut. Malayan species. 

7. E. arctiats. Polar species. 

8. H. nwngolicua. Yellow species. 

9. B. americanus. Red species. 
10. E. caveaMcus. White species. 

Admitting that it is sometimes difficult to draw the line between 
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TABIA^TtONS OF THE FUTB OF FISHEa. 

Finia, — A sharp-pointed fin, eapeciallj if sickle-shaped with 
posterior edge concava, inilinates a very rapid Bwimmer; as seen 
in tlie pectorals and ventrals of tnauj scomberoids and in all the 
fins of gome eekchians. This corresponds lo what occurs in birds 
of rapid flight, as in the sharp-pointed wings of the falcon, swal- 
low, frigate-bird, et«. A decplj-forked tail denotes a. good swim- 
mer, especially if the caudal is supported by a pedicle, ai in the 
mackerel family. In like manner birds of higli night have a very 
forked tail. On the contrary, the fins of fishes of moderate swilt- 
ness, other things being equal, have rounded outlines; eo the ob- 
tuse wings and tall characterize the birds of moderate flight. 

Size QTMJ Ifrimier. — Every one is familiar with the tact that 
large fins are especially observed in rapid swimmers ; for exam- 
ple, the tail of the mackerel, the pectorals in the tunny and flying- 
fish, eto. The same is true of the number of fins; as in the se- 
lachians and cod family, whoso dorsals and anals arc numerous. 
In the latter the number of these appeniioges compensates for the 
rounded and obtuse shape of the flns. It seems to be a general 
law that the vertical extent, or Ihe length of the rays, of flic dor- 
sal and anal flns ia in proportion to the distance of the line of 
insertion above or below the antero-posterior median line; for 
instance, in the squamniipennea, many sccmberoids, and sparoids 
with arched back. That which is true of the entire fin is oltcn ap- 
plicable to a relatively small poi-tion of it. as in pomotia, mt/ripri»- 
tU, etc, where portions of the dorsa! and anal tins are developed 
In height in relation to the fieshy prominence on which they are 
implanted. Soraetiniea, however, Ihe dorsal is very high without 
a con-esponding elevation of the region of Implantation above the 
median axis, as when the great extent of the dorsal is designed to 
make up for the absence of the venti-als {Xiphiaa), or their smalt 
development or reduction to simple rajs (Iitiophonu, Tetrap- 
birui. Pteraclit, etc). In the last the anal ia elevated as well as 
the dorsal. These are examples of organic balancing, showing 
that rapidity of swimming ia a product of many factors, whose 
principal variations are in their form, size, and number. A very 
great antero-posterior extent, in number of rays, of the dorsal and 
anal fins, becoming even continuous with the tail. Is seen in many 
flat fishes (flounder family) and in very elongated ones (eel fam- 
ily, etc.). 

Situation. — Ichthyologists have made use of this character in 
their classification of fishes, as Linnosus, Lac^p^de, Cuvier, Dii- 
meril, etc. The ventrals are either jugular or thoracic, ia fishes 
with large heads (IHda, Cottua. etc.); in those which, without 
rflie '--'--■' - ' ----- ---■ .-...-^.-.- 



having flie head very large, have the anterior part of the body 
thick (percoids, scisenoids, etc.) ; and in almost all fishes whic>- 
have the centre of gravity within the anterior two-flfths of the 
body. On the contrary, abdominal fishes have neither a large 
head nor thick shoulders, but a fusiform or even elongated body 
(cyprinoids, herrings, etc.). Hence we may establish the law, 
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SU AKHUAL OF OfSBfariC DtBCOTEBT. 

that, In fishes whose centre of gravity is far in fi'ont, the Tentrala 
Beem to be carded forirard the better to siistaio them, ir, with 
largu bend and anterior centrals, tlie pectoi-als are inserted far 
back, the position of the latter is counterbalanced by tlieir length. 
In a few cases, jugular and thoracic fishes have an elongated bod; ; 
but generally their odd fins are either very nam erous or extended, 
throwing the rentrals forward and makinz up in point of velocit; 
for their obtusonesa of form. The dorsal may extend forward 
even to the head ; the anal is never anterior to the ventrals ; the 
knterior border of the dorsal apparatus is almost always in front 
of tliat of the anal, sometimes on the same line, and rarely poste- 
rior to it; it is very rare to find the whole dorsal behind tlie anal 
(anabteps). It is very common in jugular and thoracic fishes to 
find the posterior border of the dorsal and anal on the same tine; 
while, in most of the abdominal fishes, the anal is wholly behind 
the dorsal. 

Absence. — The ventrala are the most frequently deficient, aa in 
the eel family ; in other families, the absence of tlie ventrals is fully 
compensated by the length and suppleness of tlie body or the great 
development of other fins. The occurrence of ventrals with ab- 
sence of the pectorals, on one or both sides, is very rare (^pltu- 
rotiecta'). The simultaneous absence of the pectorals and ventrals 
occurs in ophieMhi/a. The odd fins (dorsal and anal) are, there- 
foi'e the last to disappear. — Gouribt, CompUi Rendus, Jrnie, 1868. 



HOMOLOOIES OF THE TEETH OF THE UAHHAUA. 

Mr. Flower stated, in a naper before the British Association in 
1868, that he had discovered tbat some of the so-called monophjo- 
dont mammals, as the armadillos, had a complete set of milk 
teeth preceding those with which they are provided when adult; 
and that in marsupials only one tooth, the so-called fourth premo< 
lar, has a successor, while in dogs only one, or at most two, of 
the premolars liave predecessors. In seals the first set of teeth 
are extremely minute, mere points, and this led to the belief that 
they were evanescent. He concludes tliat the so-called millc, or 
first set of teeth is by no means to lie regarded as the typical 
series to which the second set are added, as Owen maintains ; but, 
on the contrary, that tlie milli teeth are something added to the 
normal dentition in the higher raaminals, and more especially in 
those groups which require teeth when young. It is a question 
whether the evanescent condition of the millc-series of teeth in the 
seals indicates an approach to the condition of the oetacea, which 
have but one set, or are monophyodont. 



SIREDON, A LABTAI. FORM OF AUBLYSTOUA. 
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BIOLOGY. S15 

Balamander, a conclnsion strengthened bysimilaT chiinges noticed 
in tho Siredon from Ibe Rocky Slountaina, by Prof. Mar^h. 

The first phase observed iu the transformation was the appear- 
ance of dark spots on the sidea of tlie tail, and, soon after, the 
membrane along tlie back, and especially that below the tail, 
began to disappear by absorption. Next the external branchise 
began to be absorbed, and the animal came more frequently to 
the surface of tho water for air. As the change went on, the 
spots gradually extended over the rest of the body ; the external 
branchiae, as well as the branchial arches, became absorbed, ^nd 
the openings on the neck closed by the adhesion of the opercular 
flap. The body diminished in size ; the head became more rounded 
above, and more oval in outline ; the eyes became more convex 
and prominent, the opening of the month larger, and the tongae 
considerably increased in size. Important changes also took jilace 
in the teeth and in other parts ot the 'structure, and the animal 
finally escaped from the water a true Amblysto7na, not to be dis- 
tinguished from J. map('r(t«in(Baird). Subsequently, several other 
siredons went through the same metamorphosis, during which it 
was shown that the rapidity of the change was greatly affected by 
variations in light and temperature, the specimens most favorably 
situated in these respects having undergone apparently their en- 
tire transformation in about three weeks. Whether the species 
ever changes in its native lake, about 7,000 feet above the aea, ia 
uncertain, out it probably breeds in the siredon state, like the ax- 
olotls from Mexico. This interesting metamorphosis leads to the 
suspicion that other ao-called perenm branchiate a may prove to be 
the undeveloped young of well-known species. — Proceedings Bos- 
ton Society Natural History, Sept., 1868. 

The menobranchus of Lake Superior, kept for two years nnder 
tJie most favorable conditions as to light, temperature, and food, 
did not undergo any of the above changes; nor is there in the 
north any salamandroid of sufficient size to be regarded as tba 
possible aduit condition of the menobranchus. — Editor. 



Arctic voyagers ^ave long been familiar with the "black water" 
of Davis's Straits, Baffin's Bay, and other northern seas, in which 
the color is dark olive-green or even black. This color has been 
generally attributed to the presence of great multitudes of minute 
animals, as medusiB, entomostracan crustaceans, and pteropods. 
It was noticed, however, by Mr. Robert Brown that, thon^h these 
animals often sunk, the water still retained its dark cowr. He 
afterward discovered tite cause to be great numbers of diatoms, 
chiefly of one moniliform species, of undetermined name. The 
medussB and other animals feed upon these plants and are them- 
selves tho food of the whales which frequent these watere. The 
same diatoms are the cause of the brown "rotten ice" of the 
polar I'cgions. 

The yellowish-brown scum, called by sailors " sea-dust," seen 
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816 ASSUML OF SC^EHTIFIO DISCOTZBT. 

!a the iDdian Oceikn sod China Seas, is caused by a minote alga, 

referable to Trichodeimivm, a genaa of OsciMatona. The pUni 
con-Biats of shart filiiments, composed of a single Hue of cells, 
combined into a cyiiiidiical unbrttocbed fibre; many are aggre- 
gated intu little bundles, having the Appearance of a sheaf or a 
ivedge, according as they are ia close contact either at the middla 
or at one end. 

The red discoloraUon seen in the Ked Sea, Persian Gnlf, and in 
the north Pacific, U caused by one or more closely allied apeciea 
of SyiehodetMium. 



ASCESTKT or IHaECia AKD CBUSTACEAXa. 

Dr> A. Dohm, of Jena, has lately described anew fossil insect, 
which ho calls Eugereon Bteekingi, whiuh has characters interin»> 
diate between those of the bemiptera and neuroptera, and must, 
be thinks, be genetically related to the two ordei's, — not that it 
was the tfommon ancestor of these two groups, for the neuroptera 
are found alongside uf it, but that at a period not mucb earlier 
au Insect form existed completely intermediate between the neu- 
roptera and bemiptera, fi-om which these two orders were differ- 
entiated and from which Eugereon also was descended, not having 
become so much modified. 

According to Prof. Haeckel, Insects, spiders, centipedes, and 
Crustacea must hare had a common ancestor. The ancestral form 
of the Crustacea is known, appearing in tbeii' development as th6 
Zotas. The ancient adult Zoice or Zo^oda, as he calls them, 
flourished early in the Silurian period according U> bim, and it 
was probably about the Uevonian epoch that certain soepods 
were naturally selected for a terrestrial life, developed tracbeie, 
and became Protraditata, or progenitors of all the great tracheif- 
erous group of the articulate-limbed animals; while those which 
remained in the water are the ancestors of the branchiferous forma 
called crabs, lobsters, and shrimps. Whether any Protrackeata 
exist still is, says Haeckel, doubtful ; perhaps the Bolifugce, a 
strange gixiup of aberrant spiders, and also those insects which 
hare no wings (not through disease as in many cases, but bytheir 
progenitors never developing tbem), represent amongst to-day's 
fauna the protracbeata of the past. — Quart. Jour, of Sei., Oct., 
1868. 

A. TIVIPAROTTS ECBINODEBH. 

Dr. Ed. Grube describes an echinoderm from the Chinese Seaa 
tinder the name of Anochanus, which produces young echini like 
itself, having spines, feet, and even pedicejlarite. These young, 
though having a gener.il resemblance to the parent, arc not quite 
the same in detail, and must undergo modincation with growth. 
This discovery is of remarkable interest, for it adda one more to 
tbe many diverse methods of reproduction known among ecbino- 
derms, and completes the parallel which Uiey preaent to tiua 
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worms. We now know, in both gronps, of finimals laying eggs 
which proiAbe embrjos developing directly into the fLdult form ; 
of others which present stniDge lurval conditions, which either 
become completely altered so as to form the adults, or bud off 
from (heir interiors a small mass of living tissue which becomes 
the adult, leaving tlie larva to perish. We know, in both groups, 
of hermaphrodites and of diteciouB species, aud now we have ad- 
ded a viviparous fomi of echinoderni, such as was previously 
observed in some nemeitian worms. We have yet to discover 
among the echinoderms the various modifications of a sexual re- 
production, by pseudova, fission, or true parthenogenesis; the 
first two of which metliods (especially fission) are so well known 
among worms. — Qai^. Jottni. of Bcienee, Oct., 1668. 



ELASHOSADSCS PLATTURUa '. A NEW FOSSIL UABINB BEFTILB. 

In the Proceedings of the Academy of Sciences, of Philadel- 
phia, 1868. Prof. Cope has described a new large en alio saurian 
reptile, discovered in Kansas, by Dr. T. H. Turner. The remains 
consisted of over 100 vertebra, the greater part of the pelvic and 
scapular arches, many portions of ribs, and part of a muzzle with 
teeth. Though related to the Plesioiaurut and its allies, it differed 
in important features; such as the absence of diapophyses on the 
caudal vei-tebite, and the presence of inferiorly directed plate-like 
parapophyses which took the place of the usual chevron bones in 
the same position ; also in the presence of chevron-like Ix>ne3 on 
the cei-vical vertcbi-ra, and in some details of the pelvic and acap- 
ular arches. It differed from CimoUoiaurua and Brimoiaurtu 
(Leidy) in the absence of diapophyses on the lumbar vertebi'ffl ; 
those qS tbe dorsals originated from the centre, and not from the 
neural arch. It differed from PUtiotaurus in the enormous length 
of the tail, and the relatively shorter neck. The total lengtli of 
the vertebral colnmn sent was 31 feet, 10 inches, as follows; cau- 
dals, 18 feet 10 inches; doi-sals,il) feet; cervicaU,31 feet; adding 
for missing cervicals and cranium, 2j feet, we have a total of 
about 34j leet, and probably 38 feet. The caudals had vei-y com- 
pressed centres, and elevated neural and hiemal laminte, and were 
unusually elongated ; neural arches everywhere co-ossified to the 
column. The name is derived from the caudal laminae, and the 
great plate bones of the sternal and pelvic regions. 

It was a marine saurian, progressing rather by the tail than b; 
its paddles. The teeth and muzzle showed it to be an ally of 
plesiosaurus ; the former were cylindrical, implanted in very deep 
sockets, and with a very small pulp cavity; the exposed surface 
closely and sharply striate to the nan'owly acuminate tip. The 
beds were argillaceous, with much gypsum, the latter coating the 
bones ; the age was cretaceous, perhaps the upper middle. 

[The elongated form of this marine saurian comes nearer to the 
described modern sea-serpent than any other; it may have dis- 
appeared, actually or apjwrently in the tertiaiy, to reappear at 
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8iB AnroAL or MauTiric dibootxbt. 

the prvMnt tinM id » inodiOec) foriD, tntcmiediata betnen A» «t- 
■linniiriini mod the eloDgated cetacekoa.] — Editor. 



HAIS or DirrEBEXT KACKS or KKK. 

U. Praner-B^j has !>howii that the h«ir U not aiwny% blact in 
the ne<nvM.<. BfHJdu a rpil colnr, which is very exceptional, he hag 
tDPt with hair of an aehj tint in some cases. Axaonv 20O specU 
men* of hair from natives of India, only one occarretTof a slinir 
color, and even this mi^ht have iH-t^n of a foreign ori^n. The 
hair of erer; race snuth of the Ilinialaras is jet-black ; bnt in 
pmporlion na ire asct-nd into more elevated regions, a bitiwa 
color occurs more ami more frequently. The differential charac- 
ters of tlie hair of varinun races are fonnd chiefly iu the forma 
presented by transverse seclions, whioh determine not only the 
fortD, )>Ut the size of thn hiiir, — a character which he considers of 
the greatest importance. The Arian races show a regolar oral 
outline in the transverse section of the htur, while the Semido 
hare a more or lesa angular outline. — Quart, Journal o^ Seiatet, 
OettAtr, 1866. 



TBB KOHAD EACES OP EUBOPBAN BUSSU. 

Ur. TT. if. Howorth in a p.iper prenenled at the 1868 meeting of 
the British Association, concluded th»t the various races Itnowa ia 
history as Huns, Avni'es, Khazary, Hungarians, and Bulgariaoa 
are in the main but liranches and tribes of the same race. They 
all come from ttie same country ; their Lingaages and manners 
were the same. Planted in Europe as early as the fourth century, 
they were constantly reinforced by fresh anivals, and continued 
to exercise great infiiience in Southern and Central Europe, notU 
their power was broken by the slronfrer arm of Charlemagne. 
Ethnolooicall}' he considered all these tril>es to hare been Ugrian 
or Fin, thcirleaders and aristocracy at one time German, at another 
Turk, but their main body, aa we still find it in Hungary, speak- 
ing the Finnic tongue. He could find little snpport for the notion 
that the earlier inTaders, the Huns and Avares, were Ittongols, 
and that they were completely stamped out by the later Hungari- 
ans. Byzantine chroniclers inform us th.it afl«r the fall of th« 
Caliphate, its dependent races broke through surrounding barriers, 
and overflowed their neighbors. It was thus we find the Dgvians 
gradually driven out of their lands, while the latter became occu- 
pied by Turks, ijie Bashkirs succeeding the Ostiahs. The frontier 
robbers of Thrace gradually changed with this immigration, and 
became more or less Turk. Petcheney, Coman, and Nogay suc- 
ceeded one another, until Little Tartary became a Turkish area, 
while the Hungaiians and Circassians becjime isolated from one 
another, and became mixed and corrupted in language and blood. 
The history was one of the gradual supersession of Ugrian by 
Turk influence. 
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NAimAL HTBRTOB. 

Dr. Fritz Mliller has recently directed Mr. Darwin's dttetition to 
the bamaclea occuning on the coast of South America, and amonz 
othera describes a natural hybrid between Salanug armalia and B. 
aagimitia, which be accounts for by the isolation of the respective 
parents. If, he says, we regard the species of a genus as descend- 
ants of a common primitive form, and, at the same time, in ac- 
cordance with the well-known experienoe of gardeners, regard 
their various peculiarities as so much better fixed, or so much less 
variable, the earlier they were acquired, the longer they have 
been inherited unchanged, it becomes intelligible that, above all, 
the characters proper to the primitive form persist ; and consequent- 
in the crossings of two species, tlicse are more readily trans- 
■ed to the hybnd than later acquired peculiarities of tlie parents. 
He thus tfainlis to explain many peculiarities of hybrids, and per- 
haps in many cases to trace from the form of the hybrids to the 
primitive form of the genus; the latter, of course, only with the 
greatest care, for the mere fact that the hybrids pi-oduced by males 
of one species with females of another do not agree with those 

Sroduced by males of the second species with females of the first, 
a-nishes a proof that other cli'cumsr.inces aid in determining 
the foiTU of the hybrids. — Quarterly Journal of Science, October, 



THE ARABIAN HORSE A SPECIFIC TYPE. 

M, Sanson, " Comptes Rendus," March, 80, 1868, in studying 
the specimens in the museum of Fans, noticed several skeletons 
of horses labelled " Arabhm " which had only 6 lumbar veitebrse, 
instead of 6, the normal number In the horses of Western Eui-ope. 
Examining also the collections of Germany, and from 14 authen- 
tie specimens, he has arrived at the following conclusions: 1. 
There exist in the Eastern countries two specific types of race of 
the genus Eqwa, hitherto confounded under the name of the Ar^ 
blan or Oriental horse. 2. Both are brachycephalous, but in one 
the forehead is fiat, the nasal bones rectilinear, and the lumbar 
vertebrie 6 ; in the other the forehead is convex, the nasal 
bones slightly cun'ilinear, and the lumbar vertebras only 6; 
these vertebrsB differ, not only in their number, but in tlie form of 
their tr.insverse processes, and their disposition in the series. 3. 
These two types seem to have distinct geograpliical origins, as 
they are evidently the issue of different stocks; the type with 6 
lumbar veitebrie would undoubtedly belong to the Asiatic conti- 
nent; the type with 6 lumbar vei'tebrie to the African continent, 
as the other African types of the gfenus, as the ass and the zebras, 
Acknowledged to be ilistinct species, have the same number. 4. 
The reality of the specific type of this horse with 6 lumbar ver- 
tebrte would explain many anomalies of the spine in the crosses 
witli this type, the evident result of a conflict of physiological 
heredity. 
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AmmAI. OF BCIENTIFIO DISCOTB&r. 



THE KABYLEa, 

M, Duhonsaet (*' Comptea Rendus," March, 1868) gives the 
pliysi<'-nl diameters of the Kabyle tribes of the northern slopes of 
Mt. Djurjui-a and of the region of the i-li^eis Sahel, Sebaou, and 
laser. lie considers the Berber or Kabyle race as the most ancient 
occupant of the north of Afiica, if not indigenous there. Ad 
Arsbi.iii tradition derives them from Egypt. They migrated even 
to the desert, carrying their agriculture with them; they bravely 
resisted the Romans, retreating to the almost inaccessible moun- 
tKina. The popalation is mora compact tha.n in France, and every 
available foot of ground Is cultivated. 

From his observation, the Kabyle has an oval countenance, 
widest above, the face appearing short on account of the width at 
the temples; the craninra is generally un symmetrical. The av- 
erage height is 1,690 millemetres, and comparatively few surpass 
this. 

LIFE IN THE OCEAN DEPTHS. 

Prof. Edward Forbes and other distinguished naturalists have 
maintained that the pressure at the lower depths of the ocean was 
too gi-eat, that there was not sufficient light, and tliat the water 
contained too little air to allow of animal existence there. 

At the last meeting of the National Academy of Sciences, M. 
Pourtal&i read a paper on the dredgings of the Gulf Stream. 

This was listened to with the greatest interest, for it upsets all 
sorts of theories, and will suggest work in many new directions. 
It has long been supposed tliat 100 fathoms was the greatest depth 
at which animal and vegetable life could exist, but when Henry 
Mitchell and Poui'tal^ were appointed to the coast work between 
Florida and Cuba, and pursued it partly in connection with explo- 
rations for tlie Bubmarme telegraph, a new state of things ap- 
peared. The charts show near the shore a plateau of silicious 
sand, spotted with banks of green sand, and then outside of this a 
deposit of shelly and calcareous matter like the base of a coral 
reef, far below 100 fathoms. Corallines wero found at the depth 
of 700 fathoms. Thefaunaof Cuba and Florida Coasts were found 
to differ. A single dredging of fiOO fathoms brought up a dozen 
forms of life, and among them shells of the most delicate struc- 
ture, and at the depth of 400 fathoms a crinoid of a wholly new 
species, that being an extinct creature of which all the museums 
in the world furnish not more than nine specimens of the only living 
epecies. 

It is claimed that by these discoveries we become possessed for 
the first time of a deep-sea fauna, containing several supposed ex- 
tinct types, and that we find in the Atlantic also types supposed to 
be peculiar to the South Seas. 

A full account of these interesting discoveries will be found in 
the " American Journal of Science," for Nov. 1868, p. 410. 
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KATITB BA.CE3 OF ABYSSINIA. 

Dr. H. Blanc, one of the Abyssinian captives, tead a ^apei 
upon tliis subject at the 1668 meeting of the Bi'itiah Association. 

Detailed charaeteriatica of the following great divisions of the 
inhabitants were given, premising that the Abyssinians differ from 
all other native African races, and present much analogy to many 
European nations the offspring of divers invaders, and that there 
never was, in all probability, a pure original Abyssinian race : — 
the Araharas, a name applied to the majority of the people, all 
Christians; the Tizre people, dwelling in the north, and much re- 
sembling the Amharas; the people of LasCo, who combine the 
best points in the two former; the Shoas, each of those people 
being Islams. The Falashas are the most important of the sepa- 
rate tribes, and are the supposed descendants of the Jews, said to 
have accompanied the Queen of Sheba on her return from her 
visit to Solomon, and to have settled in the country under her son 
Meniiek, the alleged offspring of Solomon. The Kainawnls, a 
peculiar people, Eave much in common with the Falashas, and 
profess a religion which is a mixture of Judaism and Paganism, 
though under compulsion, exercised by Theodore, they for a time 
professed to be Christians. The Agaws, another separate tribe, 
are of Galla origin, but whose mannera are bucIi as to have im- 
pressed themselves favorably in Dr. Blanc's remembrance. The 
Agaws wear the mahtab, the mark of Christianity, but are looked 
upon with some prejudice by the Amhata Christiana. The Zalaa 
are a separate caste, industrious, and, therefore, looked on with 
contempt by the lazy and vainglorious Amhara, but still, by the 
help of a stick, enabled to hold hia own against several Amharas 
armed with spear and shield. The Waitos, another small tribe, 
are noted for their predilectiqn for the unclean hippopotamus, and 
consequently, they are placed under a ban, though actually always 
obliging and civil. The Figena are a border tribe, cruel, and 
famed for their powers of incantation. The Wallo Gallaa, origi- 
nally from equatorial Africa, were, however, before Theodore's 
rise, the most powerful people in Abyssinia. They invaded the 
country in the sixteenth century, not only subdued and occupied 
the faii-est provinces, their present country, but often carried their 
victorious arms to Gondar and Tigre, and imposed their rule on 
many Christian emperors. They are a brave, handsome race, and 
now that their great enemy is no more they bid fair, should they, 
burying in oblivion all internal rivalries and petty jealousies, once 
more unite, to overrun Abyssinia and impose on the debauched 
and sensual Christians of that counti? the false creed of the Koran. 
Such, said Dr. Blanc, are the several tribes and classes that con- 
stitute the Abys^nian race. Taken as awhole, with the exception 
of the oppressed and hai-d-working peasanta, there is nothing in 
tliem to prcuse or extol. 
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TIFBS OF THE HUMAN RA.CEa. 

At the 1868 meeting of the British Association, Prof, HtnJe; 
delivered a lecture, from which the following are extracts : — 

" Supposing all the various forms of maiikiDd were gathered 
together in one place, and supposing you had to pick out all the 
great groups, I think you would reduce them to four. In the first 

8 lace there is that form wiiich I call ' Australoid,' because I be- 
eve the best type of this form i^ to be found in Australia at the 
present duy. What I mean by Austmloid is this, a man of dark 
complesloD ranging through various shades of chocolate, with 
block eyes, smooth, soft, wavy hair, neither crisp, nor lank, nor 
straight, with an invariably lon^ skall, that is to say, a skull the ' 
breadth of which is less than eight-tentlis of the length; and as 
far as stature goes, and other characteristics, there are many dif- 
ferences; but the three points upon which I base this class are, 
the dark complexion and eyes, the wavy and silken hair, and the 
lon^ skull. All the forms of mankind which I include under this 
heuS have these characteristics. The second type is the 'Ne- 
groid.' This term also has a precise, well-defined limitation, I 
mean by it those men who have dark skins, — varyin" from dark- 
ish'brown to what we call black, — though true black is a great 
rarity, with invariably, unless under abnormal conditions, black 
eyes; with dark hswr, usually black, and also usually crisp, or 
what we call woolly. In this ty|>e. as in the former, except in 
one or two eiceptional cases, the skull is iiivariahly a long skull, 
very different in many respects from the Australoid, but at the 
same time a long skull. The third group is one for which I hare 
no good name ; but I will use one, which is a very old and respect- 
able authority. The group consists of men of a complexion vary- 
ing from a yellowish to an olive tint; with black ^es and black 
hair, which is usually straight and hinky. Here I must remark 
that this group differs from the two I have mentioned in the char- 
acter of the ekutl ; so that here, as !n other cases, characters of 
hair and complexion and skin are more pei'manent and of more 
value than those of the skull, which is not at first what we should 
expect. I should term this the 'Mongoloid' type. The fourth 
type, of which I have to speak as one of the great primary forms, 
is that which is extremely common amongst ourselves, esjiecially 
in the eastern and southern counties of England ; and also in Ger- 
many and the Sclavonic countries. It is what is known as the 
'Blonde' type; but sometime ago I proposed the name of 'Xan- 
thochroid.' These people vary in stature, and are characterized 
by fair, delicate skins, through which the blood shows, imparting 
that color which we admire so much ; yellow hair and blue eyes ; 
and they are usually of tall stature. In this group, as in the 
other, there is an extreme variation in the type of skull ; that is 
to say, you may have eveiy variety, from the long skuU of the 
Scandinavian to the broad skull of Central Germany." 
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WHY TBE LEA.TES FALL. 

According to Von Mohl, " Shortly before the fall of the leaf 
there begins to be formed a very delicate layer of cells, the growth 
of which is from above downwaiM, so that, beginning from the 
axillary side of the leaf and gradually extending downward and 
outwai'd, nearly at right angles to the lon^; diameter of the cells 
of the leaf-stalk, at any rate at rivht angles to the plane of the 
leaf, it effects a gradual separation between the stem and the 
leaf as effectually as a knife would do. These changes are not 
wholly due to a change of seasons from wet to dry, or from hot 
to cold, for it not anfrequently happens tliat if a tree be stripped 
of its leaves in summer, it forms during the autumn new ones, 
which remain on the tree dorin^ the greater part of the winter, or 
until long after the usual period." — Pop. Science Bevieio. 



AIR-TESICLES OF TEE UTRICULARI^. 

S. B. Sehnetaler, in the " Annals of Natural History," publishes 
an account of these curious appendages to the leaves. Tlie genus 
Xltricalaria consists of aquatic plants found in the stagnant waters 
of ditches, marshes, etc. ; the leaves are submevged and furnished 
with the remarkable utricles. De Candolle states that in the 
young plant these vesicles are filled with mucilage heavier than 
water, which, like ballast, hold the plant down at the bottom. 
Toward the period of flowering, the leaves secrete a gas which 
makes its way into the utricles, and drives out the niucilaffe by 
raising an operculum or lid with which the utricles are furnished. 
The plant, tlius provided with a multitude of alr-bladdera, rises 
slowly and floats at the surface. After flowering in the air, the 
mucilage is a^in secreted, and the plant sinks to the bottom to 
ripen its seeds. After careful investigation of the moi-phology 
and history of these organs, he concludes that they play the pait 
both of organs of respiration and of a hydrostatic apparatus. 
They do ugt appear at a given moment and for a pai-tienlar pur- 
pose, but as a natural consequence of the anatomical structate of 
the plant and the action of the surrounding medium. 



ON THE HUFFA OF THE SDLPHDB BPRIK03 OF TALDIEBI. 

A paper was read on this subject by Mr. Moggridge, at the 1868 
meeting of the British Association. 

The Baths of Valdieri are situated in a valley on the northern 
side of the Maritime Alps, and have long been celebrated, not 
only for (he excellence of their mineral waters, but also for the 
"Muffa," — a substance occurring in one of those waters, which, 
while of great medicinal value, is interestJng%'heD viewed under 
the loicroacope, for the vegetable, animal, and mineral produc- 
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lions which it coDtalna. These baths are 4,426 feet above the 
level of the sea. 

Found in those sulphur springs, which have a tomperature of 
about 50° C, the muffa first appeai-s aa teiiUer, minute filameota, 
aoft atid floating, of a greenisli- white color, surrounded by a touci- 
laginous milkv-white substance imbued with a sulphui-ous deDosit. 
Ot little consistency la its early state, it soon becomes n 



ataotiiil, changing in color to violet, then light yellow, and finally 
'-> a pale green. When mature it reaembles a gelatinous lard, 

irueting the rock down which th 

The vegetable above referred ti 



to a pale green. When mature it reaembles a gelati 

rueting the rock down which the water flows. 

The vegetable above referred to .- > . .i 

Uli-a labyriHthiformU (Linnssns), 
tinct organization, describing it as composed of white filaments 
ih>m one four-hundredth to one two-hundredth of a millimetre ia 
diameter ; tubular, eylindrical, simple, devoid of septa, containing 
small semi-opaque globules, collocated when youn^:, and separated 
toward the the end of the tubes in mature individuals. To this 
plant he gave the name Sulpkuraria, it not having been found in 
any except sulplmr springs. 

Delponte, of the Botanic Garden at Turin, after a careful micro- 
scopic examination, places it in the genus Leptothruc (KUtaing), 
near to L. compacta and L. lameUosa, naming it after the place of 
its nativity, Vaidena. 

A parasiUc alga accompanies the above, growing upon it, and 
an Oscillatoria sometimes covers the upper surface, where the wa- 
ter liaa not more than 3d° of temperature. ACan/a-va also occurs. 

The microscope reveals curious spontaneous movements in the 
muSf^; these are the work of numerous minute animals, which 
live and multiply at a temperature of 40°. Prof. Defilippi con- 
siiiera them to be coleopterous insects, of the genera Gryptaphagut 
and Comurw, with others which he could not determine. 

The residuum after burning dried muffa was 28.055 per cent. 
Of this, 10.924 wera mineral substances belonging to the vegeta- 
ble organization, — that is, true cinders; and 17.131: sand mixed 
with the vegetable, from which it had been found difficult to sep- 
arate it. One hundred parts of pure cinder contained: Oxide of 
potassium, 15.271; osido of sodium, 11,637; oside of calcium, 
7.936; oxide of magnesia, 1.915; oxide of alumina, 9.833; oxide 
of iron and manganese, 24.162; chlorine, 2.445; enlphurio acid, 
9.232; phosphoric acid, 4.481; silicious acid, 13.115. 



SPECIES AMONG DIATOUS. 

Mr. A. M. Edwards announced to the Lyceum of Natural His- 
tory of New York, in April, 1868, two discoveries he had made in 
vegetable physiology, which he considered of importance in their 
bearing upon the subject of the origin of species, and desired to 
place Ibem on record so as to make them public at as early a date 
as possible. In examining, by means of the microscope, a gath- 
ering of fresh-water plants from a pond in New Jersey, made iu 
last fi'ovember, he had found two forms of minute organisms be- 
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loneing to the fomilr Dialomacea, ootnmonly called "lofasoria," 
and placed bj all writers in scpavate apeeles of the genua Oom- 
phonema, attached together hy tiie same commoD Btatk is such a 
way as show them to be but states of one species. Also, when 
examining in the same way, during the present month, some plants 
taken from the waters of New York harbor, tie had found a form of 
Schueotienta and a form of Eomaocladia, both hitherto considered 
distinct genera of Diatomaixce, which grow within mcmbranoua 
tubee, in one and the same tube, thus connecting the two genera 
in a novel manner. He said he was not yet prepared to account 
for these remarkable occurrences, as the life-history of tliese or- 
ganiama waa as yet bat imperfectly understood. 



BIOLOQtC&I, STTUUABT. 

Menial and Manwd Labor. — Prof. Houghton, of Trinity College, 
Dublin, has published some curious chemical computations re- 
specting the relative amounts of physical exhaustion produced by 
mental and manual labor. According to these chemical estimates, 
two hours of severe mental study abstract- from the human system 
as much vital strength as is taken from it by an entire day of mere 
hand-work. This taet, which seems to rest upon strictly scientifie 
}aws, shows that the men who do brain-work should bo careful, 
first, not to overtask themselves by coutiimous exertion ; and, sec- 
ondly, that they should not omit to take physical exerUon on a 
poi'tion of each day, sufficient to restore the equilibrium between 
the nervous and the muscular system. — Medical and SurgUal Be- 

Euatachian Tvbe in Bviallo-anng. — Prof. Cleland has answered 
the question. Is the Eustachian tube opened or shut in swallow- 
ing? He pointed out that this tube was not, as generally sup- 
posed, shut, in ordinary circumstances, and opened m swallowing, 
but opened in ordinai'y cii'Cum Stances and spasmodically shut in 
the act of swallowing. The proof of this position was based 
pai-tly on anatomical considei-ation, and partly on observationa 
made on a patient in whom the Eustachian tube was visible on 
one side tiirough an ulcerated opening, and whom ho had taught 
to swallow with his mouth open. 

Pkijnologif of Pain. — Pi-of. Rolleston has said it was a common 
mistake to suppose that pain was an exaltation and excitement of 
function, for it might aJso be occasioned by a lowering of func- 
tional activity, brought about mainly by starvation or shock. 
Starvation was produced by a cutting off of the supply to the tis- 
sues fi-om the blood-vessels which, by an excessive action of the 
vaso-motor nerves, contracted so forcibly as to cause the current 
to cease. The pain from shock was produced by a sudden impact 
without tho intervention of blood-vessels, though not without the 
intci'Vention of the tubes containing nerve mailer. 

Seat of tht Faadiy of Articulate Language. — According to Prof. 
Paul Broca, the seat of this faculty is the third frontal convolution 
of the brain (chiefly the left side), which, he said, acted upon tba 
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cztemHl orgAus through the medium of the corpus striatum. He 
reffrred to the diiignostic syuiptoras of the various forms of dofeo- 
tivfl speech, and proposed a new terxuinology for their expression, 
uamelv, alogia, the loss uf speech from defective iatolligence ; 
amixeaia, fi'oni defectire memory of words ; ajAemia, from & defect 
' in the special fucultj of ianguage ; and alalia, from defective ar- 
ticulation. 

Action.of ike Panerttu on Faiand Starch. — The influence exert- 
ed by tlie pancreas upon fats appears to operate by brealjing np 
the aggi-egation of the crystals of the f tt and altering its hydra- 
tion. Itultcrs the molecular condition of the fat, mingling it with 
witter in such a nay that even ether cannot separate the fat iVom 
the water. A permanent emulsion is thus formed, re.idy to mix 
with a larger quantity of wiiter whenever it may be added. 

The pancreas, therefore, fn acting upon fat, does not decompose 
it into fatty acid and glycerine, the absence of the glycerine from 
the watery stratum, and the presence of the glycerine in the pan- 
creatizcd fat of the ethereal sti'atum, having been demonstrated. 

It is well linown that, in addition to the influence of the pan- 
creas upon fat, it has the power of converting sCareh into glycose 
by simple .mixture. This property remains, to a certain extent, 
Mter the pancreas hits exhausted its property of acting upon fat. 
The quantity of pancreas which before mixture with f;it will con- 
vert about eight pai-ts of stai'ch into glycose, after saturation with 
fot will still convert about two parts of starch into glycose. 

The Action of Verairia. — Pi'aag has arrived at the following 
conclusions fi'om his experiments : — 

1. Poisoning by verairia diminishes the intensity of the respira- 
tion and of the circulation. 

2. The muscles lose their teaslou. 

3. The sensibility of the peripheral nerves is diminished. 

4. Small doses produce nausea, vomiting, and diarrbcea. 

6. The secretion of urine is slightly, that uf saliva markedly, in- 
crease d- 
Kiilliker deduced fiMm his observations: — 

1. That veratria excites the medulla oblongata, and the spinal 
marrow, and causes tetanus that does not last long. 

2. The brain is not affected, at all events before the spinal mar- 

5. It has no influence on the trunks of the motor nerves. The 
apparent paralysis depends on pai-alysis of the muscles. 

4. The striped muscular fibre very soon becomes paralyzed and 
motionless. 

£>. The heart soon becomes motionless; this apparently depends 
on a dii'ect influence exei'ted upon the muscular libre. 

6. The topical application of dilute solutions affects the spinal 
raatTow and the medulla oblongata, but not the nerves. 

Qlucoswria and Albuminuria. — M. Colias expresses the opinion 
that diabetic disease depends upon an incapacity of Uie system to 
convert sugar into an Insoloble modification. This incapacity he 
attributes to a deflciency of phosphate. His proof he rests on the 
following obsei-vationa : — 
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Thnt dariDg gestation, there ia aoasual difficulty in healing 
fractures, owing to the appropriation of every particle of earthy 
phosphate to tbe foetus to form its bone, and at the same time there 
IS a, great teadeiicy to gjucosuria. 

T(» prove that phosphates have this power, he makes the follow- 
ing experiment: A solutiou of ordinary diphosphate of soda is 
made m water containing carbonic acid, and is mixed with cane 
sugar. In a, fortnight this solution will be found to be thick and 
viscoua. He therefore recommends the administration of phos- 
phates and phosph(H-ic acid. 

In albumiDuria, a most valuable constituent of the system ia 
wasted through the urine. If M. CoUas's reasoning is true with 
respect to the waste of sugar, by parity of argument, it seems 
probable that the loss of albumen may arisa from the absence of 
fixing principles, and this would immediately suggest the adminis- 
trotjon of remedies capable of coagulating albumen, such as min- 
eral acids, alkaline nitrates, etc. In fact the number is so exten- 
sive that the only difficulty would seem to bo in the selection. 

Local AnaMhaia. —^The "MedicalGazette" contains the follow- 
ing report of a case in which etiier was thus applied : — 

" The subject of the experiment had 16 teeth extracted with 
scarcely any pain, and what little discomfort there was, hu rcfen'ed 
rather to the gum than to the dental nerves. Ricbardson''s spray 
instrument was used, and the jet directed upon the external ori- 
fice of the ear, and a little in front of it for between 3 and 4 
minutes. One side was anresthetized first, and a number of teeth 
and stumps on that side extracted, and the same process repeated 
afterwaiyl on the opposite side. The central incisor of the side 
first operated on caused some pain, partly, perhaps, from subsi- 
dence of the autesthetic action (that being the last tooth removed 
on that side), partly, possibly, from some inosculation of the ter- 
minal branches of the superior maxillary nerve of the opposite, 
andeadened side. 

" Many physiologists hold that the annstbesia produced by the 
epi'ay instrument is due, not to any specific effect of the agent em- 
ployed, but simply to a ' freezing process,' the result of rapid 
evaporation. In this case, however, even the integument (though 
^^atly reduced in temperature) was not frozen, and, had it been. 
It would have been impossible for the mere action of cold to pen- 
etrate to the ganglion of Casser, The subcutaneous cellular tis- 
sue, fat (the worst possible conductor) muscular and fibrous layers, 
must surely protect the ganglion tvom very intense refrigci-ation, 
and, moreover, the insensibility of the dental nerves continued 
for some minutes after the skin h.ad recovered its warmth at the 
spot where the spray had been applied." 

Minute Structure of the Liver. — Hering, Eberth, and others, 
have given up Dr. Beale's view, as also that which attributes to 
the tiile-ducts tbe formation of distinct capillaries within the 
lobules, having a membrana propria like the blood-capillaries, 
and in contact only externally with Iho livei'-cells. Prof, Turner 
suppoits the now view ; namely, that the bile passes to the pe- 
riphery of tbe lobule in channels which Ue between and have their 
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walls rormed by the Itvcr-cells, find which commaDicate widi tbe 
intei'lnbiilnr branches of the hepatic duct. 

Oxj/gatized Blood and Decapitation.— According to the experi- 
ments of Dr. ClauUe Bernnrd, if OKy^enlzed blood be injected iaUt 
the Riterics of the neck tinmediateTy after decapitatioa, warmth 
and Bcnsibilily return, the eyes get ftDimated, and display such 
purceptiun, that an object shaken before tbem will causa winking 
And movements of the erebniis as if to avoid injury. 

Pyamia. — Dr. Richardson has separated the poison of pyemia ; 
it may lie, he says, evaporated to the form of a syrup or extract. 
It forms, when dried, a sulnlance cloeely resembling the snake 
poison. If pulverized, and iiitrodiiccd into the wound of » 
healthy animal, it produces precisely the same symptoms as those 
of Hie patient from which the poison was taken, 

EaTOaloidia. — Accoixling to Holm, litematoidin differs from 
bilirubin not only in form and color, but in essential chemical 
properties. Tbe latter has the properties of a weak acid and 
combines with bases, tlie former is an indifterant body ; the latter 
is Insoluble in etiier, the former easily soluble ; the laOer is re- 
moved from alkaline solutions by chloroform, the former not. 
Accoi-ding to Stacdeler, the coloring matter of the, yolk of the 
egg is either biematoldin itself, or a body very similar to it. 

Santonine. — According to Prof, Francescbi, aantonine, the »eo;^ 
table base of Artemisia aantonica, in itself white, when taken in- 
teiiially, causesobjects to appear tinged with yellow. He attributes 
this to the santonine imparting a yellow tint to the humors of the 
eye, having undergone a chemical change of color from contact 
with the serum of the blood. 

Watering Streets and Sidewalks. — The practice of deluging an- 
cleaned streets and sidewalks, not mei-ely sprinkling them, is 
deleterious to tbe public health, as the rapid evi^raratjon of ths 
moisture carries with it into the atmosphere a large amount of 
poisonous organic matter calculated to breed disease. Street-filth 
IS far less deleterious when dry than when moist during the ex- 
treme beat of summer. Sprinkling furnishes one of the two con- 
ditions that are absolutely necessary before decomposition can 
take place, namely, moistui-e. 

Animal Quinoidine. — This curious substance was discovered by 
Dr. Bence Jones. It causes the phenomena known as fluorescence 
of tissues. We learn from the " Gazette Hebdomadaire " that Dr. 
Chalvet has proved before the Soci^tA de Blologie, that this is not 
produced in the tissues, as previous observers supposed, but is 
found in most articles of food, especially wine and vegetables. It 
is introduced into the organs with these ingesta, and mixes with 
the fluids of the body, like iron, but is never originated there. His 
researches tend to pi-ove its identity with quinine. 

CuHotis Effect qf JTianinm. — This substance has the property 
of entering tbe cironlation, and producing the most offensive odor 
to the perspiration of the parties taking it. Dr. Bansen was com- 
pelled to absent himself from sooiety for four weeks on this 
account. This one property will kill it for all practical nse ia 
medicine. Its action is similar to Einc and iron oa the economy. 
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acting as a tonic, and pi-oducing, in large doses, severe head- 

PicrieAeid. — Picric acid ia an efflcacious remedy in intermit- 
tent fevers. Persona alTected witli sucli types of fevar, upon wliom 
quinine hits lost all its beneficial effects by continuous usage of 
It, — and tfais is the case with some of our soldiers who return 



be the case at the military hospital at Dukinfiuld. Tue linowl- 
edge of this fact may he useful in disuicts in which poor popula- 
tions exist, for it affords them a cheap febrifuge ; and, moreover, 
Siciic aciit is Dot dangei-ous, as arsenical prepai'ations are, nor 
ocs it derange tlie stomach like quinine. 
Wounda by tht Chaasepot Rifle. — Ex jieriments have recently been 
made at the camp of Lyons on the bodies of dead horses, with the 
viewof ascei-taiuinz the precise cUaracterof the wounds produced 
by conical bullets discharged from the Chassepot muskets. It is 
said that the aperture made by the projectile at the moment it 

Knetrates the nesh is cominonty an larger than an ordinary pea, 
t that the rotary movement of tlie ball revolving on its axis 
gradually enlarges its circles until it makes a hole into which a 
pei'son could tlirust the fist, 

Deaik by Fire-Bamp.— Br. B. W. Richardson, F.R.S., in in- 
vestigating tlie physiological action of the methyl compounds, has 
particular^ observed the action of the hydride of methyl, which 
occurs naturally ia the form of fii-o-damp in mines, and as marsh 
gaa on land. Seeking first to ascertain what pcroentago would 
prove fatal in the aii-, he found that even pigeons could live in an 
air charged with 85 per cent, of the gas, for lialf an hour. When 
death finally ensued, it came as a sleep, so gentle that it was de- 
termined with diffiuulty when either circulation or respiration 
ceased. From these observations he concluded that'the victims 
of a mine explosion die an easy but prolonged death, and while 
tlio knowledge of the first of these truths should inspire tliankful- 
ness, the latter should encourage the rescuing party not to aban- 
don their exertions even for days after the accident lias occurred. 

Meant of RecogTUzing Death with ' CerlaitUy. — Dr. E. Martenot, 
of Lyons, Prance, has devised a method of deciding the question 
in cases of doulitful death. It consists in applying the flame of a 
candle to the flesh of the finder or toe of the patient for a few 
seconds, until a blister is raised. This invarialjly takes place. If 
the blister is filled with serum, life still remains; if the blister is 
filled with vapor, death has taken place. A dry blister signifies 
death ; a moist blister, life. — DUaion Medicate. 

Antidoie for External Paitoning by Cyanide of Polauium. — This 
substance is extensively used in electroolating and other arts, 
where its external poisoning effects produce many painful and 
troublesome ulcers on the hands of the workmen. The foreman 
of the gilding department of the American Watch Works writes 
to the Boston " Journal of Chemistry " that experience has taught 
him the most effectual remedy that can be employed in such cases, 
28* 
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which is the i>n>to^aIpbate of iron in fine powder, rabbed up with 
raw linseed oil. 

. The Calabar Bean. — One of the Paris joumitls tuserts that this 
hfts been fi>und to be an antidote to strychniit. The latter destroys 
by apasniodic contraction ; the former when talcen alone paralyzes, 
and consequently neiitriilizes the action of strychnia if giren after 
that pi)isi>n. The most interesting effect of the Calaliar beao ia 
that of contracting' the pupil of the eye, whereby distant objects 
are nppiirently magnific;d and seen nearer, and it is now consider- 
ably used for Increasing the power of acoomoiodating the eye to 
distances. 

8ea-Weeda at Food. — Sea-weeds, according to Dr, Letheby, an 
Engli-iii physician, fnrnish an abundance of nutritioas food, whidi 
by a little mnn.tgenient m.ay be made palatable. He asseits that 
when in moderately dry condition sea-weeda oontain from 18 to 
26 per cent, of water; and that the nitrogenous constituents 
amount to from 91 to 15 percent.,, while the starchy matter and 
sugar average about 66 per cent., and that these results place sea- 
weeds among the most nutritious of vegetable substances ; iu fact, 
being richer m nitrogenous matter tlian oatmeal or Indian corn. 

Praervatiort of Analomieal Speeimena. — The process of M. Von 
Vetter : " Add to 7 parts of glycerine at 22° 1 part of raw brown 
sugar and half a part of nitre, till a slight deposit is formed at the 
bottom of the vessel. The j)oition required to be preserved is 
then plunged, dried or not dried, and is left in the mixture for » 
time proportional to its dimensions; a hand, for example, should 
remain 8 days in the liquid ; when it is taken out it is as stiff 
as a piece of wood, but if it be suspended in a dry and warm 
place the muscles and ailiculations recover their suppleness." 

Pdrijhalion of the Suman Bodp. — W. P. Bain, M.D., writes aa 
follows to the "Lancet," on the subject of Dr. Hanoi's prepara- 
tions of the human body : — 

"Having handled some of his preparations^ in Florence last 
autumn, I am able to say that he is the inventor of a mode of tuiTi- 
ing the human body or any part of it into stone, in any attitude 
that may be desii'ed. I inclose the photograph of a senator of the 
Italian Parliament talten four months after his decease, in which 
he is represented seated in his chair, with hia clothes on, just as 
when alive, his eyes retaining in an astonishing degree the vivac- 
ity of life. I also inclose the photograph of a table, the slab of 
which is formed of pieces of the human body, — brain, muscles, 
etc., — all tuiTied into stone, and which, when struclt by me, 
sounded as n marble table. I also inspected a lady's foot, like* 
wise petriiied, and which had evei-y appearance of marble, until 
upon close inspection tiie textnre of the skin was apparent. Dr. 
Marini showed me, too, some specimens of the human body, 
which were in a moist and perfect condition, presei-ved for years. 
He assured me also tliat the week before he had dined off a duck 
which had been killed months previously. The foot of s mummy 
WHS in his apartment at the time of my visit, in which the coltw 
:assumed that of life, and the toes were perfeotJy Serbia. 
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" I am perfectly certain that these inventions are genuine, and 
of hiffh value." 

Natural Aniltne. — Mons. Ziegler, of Muhlhouse, has eubjccted 
to a cavefni examination the reil coloring matterwhicb is Recreted 
by a mollusk {Aplytia depilant), eenemlly linown as the sea-hare, 
whici) animal is not rarely iband on certain coasts and is c^s- 
cialiy abundant on the coast of Portugal after heavy storms. The 
coloring matter has a peculiar odor and serves the animal as a 
defence against its enemies by rendering the water turbid and at 
t!ie game time disagreeably odoriferous. A chemical examination 
disclosed the fact that the coloring matter is aniline with a slight 
admixture of other organic substances; and that it can be easily 
obtained in astate of purity; but as the pound would cost about 
60 francs, thia new source of aniline is practically without any 
value. The most interesting part of the article Is the suggestion 
of Mons. Ziegler that the sea-hare and not the murex, ae now 
generally believed, is the animal from which the Plioantcians ob- 
tttioed their famous pui^le, and thus it is rendered probable that 
the priceless purple of Tyre, the only dye thought fit for the im- 
perial vestments of Ancient Rome, is identicar with the cheap 
coaUtHr aniline of modern manufacture. 

Drooping Eart of Ammalt. — Darwin, in his treaUse on animals 
and pliints under domestication, says : — 

" Our domesticated quadrupeds are all descended, so far as is 
known, from species having erect ears; yet few kinds can be 
named, of whlcli nt Jeaat one race has not drooping ears. Cats 
in China, horses in paits of Russia, sheep in Italy and elsewhere, 
the guinea pig in Germany, goats ana cattle in India, rabbits, 
pi^, and dovs in all civilized countries, have dependent ears. 
With wild animals, which constantly use their ears lil:e funnels to 
catch every passing sound, and especially to ascertain the direo- 
tjon whence it comes, there is not, as Mr. Blylhe has remarked, 
any species with drooping ears except the elephant. Hence the 
incapacity to erect the ears is certainly in some manner the result 
of domestication ; and this incapacity has been attributed by 
various authors to disuse, for animals protected by man are not 
compelled habitually to use tlieir ears. Col. Hamilton Snilth 
states that in ancient effigies of the dog, ' witli the exception of 
one Egyptian instance, no sculpture of the early Gi'ecian era pro- 
duces representations of hounds with completely drooping cars; 
those with them half pendulous are missing in the most ancient, 
and this character increases, by degi'ees, in the works of the 
Bom.in period.' Godron has also remarked that 'the pigs of the 
ancient Egyptians had not their ears enlarged and pendant.' But 
It is I'emarkable that the drooping of the ears, though probably 
the effect of disuse, is not accompanied by any decreiwe in size. 
On the conti-ar}', when we remember that animals so dilTurcnt as 
fancy rabbits, certain Indian breeds of the goat, our petted span- 
iels, bloodhounds, and other dogs, have enormously etoogitted 
ears, it wotdd appear as if disuse actually caused an increase ia 
length. With ral)bits, the drooping of the much elongated eafs 
bM «fiaetod even ths siruoturQ M tna skull." 
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Tie Norfolk Buttard — A paper, by Mr. H. Stevenson, on " The 
Extini'tiim uf tho grt-:it BiiMnm in Nui-fu[k anil Stiffulk," WAS rent] at 
thelStiSiiieetingol'thuBiitishAssaciiitiiin. Aftur referring to some 
Tery early Allusions to the existence of the bustard in tlie country, 
and to the gi-aiiual diminution and extinction of the spuciea in the 
different English counties, the nutlior said that Norfolk was the 
last county to reckon the bustitnl amongst its resident species. 

All accounts agreed in stating tliat the last remaining birds were 
hena. Une great cause of the extinction of the bird was the intro- 
duction of improved ngricultural implements, wliich destroyed the 
eggs. The precise time of extinction oould not be determined 
with acoui-acy ; the last known specimona were seen about the 
year m:i8, l)Ut It had been stated that some of the birds had lin- 
gered on till 1843 or 1845. 

Having served its puiiiose. in ita day, in the great scheme of 
nature, the great bustard has passed forever out of our local 

Venom of ToaA». — £xperimenta made by MM. Gratiolet, Cloea, 
and Vnlpian siiow that the matter exuding' from the p.irotid re- 
gion of the load becomes poisonous when introduced into the tis- 
sues. A tortoise of the species Tt^'t^a MaurHaaixa, lamed in the 
hind foot, was completely paralysed at the end of 15 days; and 
the panitysis lasted during several months. Some savages in 
South America use the acid fluid of the cutaneous glanda of the 
toad instead of the curai-a. The venom exists in somewhat large 
quantity on the toad's back. Treated witli ether it dissolves, leav- 
ing a residuum ; tlie evaporated solution exhibits oleaginous gran- 
nies. The residuum contains a toxic power sufficiently strong, 
even after complete deaicuaiion, to kill a small bird. 

Imporiawx of Wild AnimdU, — Mr, Trlstancontended, at thelast 
meeting of the British Association, that birds of pra^ were the sani- 
tary police of natui-e, and tliat if they had existed m their original 
strength they would have stamped out the grouse disease, just as 
the oiilers in council stamped out the cattle-plague. The hawk, 
by preference, made sickly bii'ds its quarry. In Norfolk there was 
no moor game, and therefore no gntuse disease. But he would 
ask the game-preservei-s of the county whether they really be- 
lieved that their stock of pheasants and pai'tridges was materially 
increased by the destruction of everything which they were 
pleased to call vermin. He believed that the abundance of game 
had but little to do witli the scarcity of birds of prey, and could 
declare that in some foreign conntries the existence of numerous 
bii'ds of prey was a pledge of the plcntifulucss of game. Owls 
were nniloulitedly the game-pi-eserver's best friend. His most 
serious foe was the rat, and the owl consumed more rats and mice 
than any other description of food. So with regard to polecats, 
stoMts, and weasels. 

Dr. Grierson also mentioned an instance in which the destruo- 
tion of weasels had led to an enormous increase of field-mice. 



Eyt» of rerUbraUt.—At the 1668 meeting of the Britiah Am 
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dfttion, Mr. Ciisp reatl a paper on the relatjre weight, form, anil 
color of the eye In vertebrate animals, illustrated by the casta tuid 
drawings of more than 1,000 eyes of different species. The eyes 
of 600 different species of mammals, birds, reptiles, and fishes, 
filled with plaster-of-Paris and colored aiter nature, were exliibiced 
in evidence of this plan first meDtJuned by the author at Biith in 
1864. The following were some of his conclusions; That bu-ds 
among tcrrestrt^ animals have the largest eyes propoilioDately, 
bet fishes have relatively the largest eyes of all animals; that 
among quadrupeds, the giraffe, horse, eland, oik, and bison have 
Uie largest eyes; that, witli the exception of fishes, browo. in all 
divisions, is the prevailing color ; and that whales, among mam- 
mals, have relatively very small eyes. 

Nrdionality »n Voieea. — Sir Duncan Gibb, the vice-president of 
llie Anthropological Society of London, rf'cently prepared a pa^er 
on the character of the voice in the nations of Asia and Africa 
contrasted with that in the nations of Europe. Since then the 
subject has attracted no little attention abroad. He has arrived 
at the following deductions from his observations: The Chinese 
and Japanese possess voices of low power, feeble compass, whi- 
ning in tone and " possessing a metallic tivang." That of the Tar- 
tars, Thibeljans, and Mongols partakes sllglitly of the same twang. 
In India and Burmah the voice is not powerful but shrill, soft, and 
feminine, that of the inhabitants of tne hills being more robust, 
possessing more of tlie metallic twang and less of the whine than 
that of the inhabitants of the plains. The larynx of the negro ia 
intermediate in size between that of the Chinese and Tartars. 
Tlie negro wants vocal power, possessing the elements of a roar- 
ing, bellowing voice. " The European nations possess strong, 
powerful, sonorous, clear voices. Vaiiations as to character and 
tone might and did exist, but aa a rule they all agreed in powerful 
compass, range, clearness, and loudness of sound." He thinks 
tlie Germans possess the most powerful voices in Europe, but in 
their strength tliey must yield to the Tartars. 

The Eiqaimau Race. — According to Prof. Rolleslon, it is difficult 
to distinguish the male Esquimau from the female Esquimau by 
their skulls, they ai-c so much alike. The skulls indicate that the 
Greenlandcrs were a carnivorous people ; there are no sutures in 
the skulls such as we find in higher races. In the Esquimaus 
they are nearly obliterated, jnst as they are obliterated in the 
Camivora. It has been surmised that the Norsemen were the 
progenitors of the Esquimau race, but if there ia anything ia 
craniology they were not; nor does the shape of the skulls in- 
dicate that there ia any ethnological conneclion between tho 
Eaquimau and the Red Indian. All the skulls are like one 
snotlier, which is to bo accounted for by the uniformity of their 
habits and conditions. 

BteriUiy among Skatet. — In a letter published in the " Proceed- 
ings of the Easex Institute" fur 1H67, iialem, Maaa., Frof. Agassia 
states that he has recently ascertained the existence of Sterile 
males and females among the skates, the appearance of which is 
•o differeul from the normal specimens, that they have been &e- 
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qaently described m distjact species. The chief differences exist 
in the drapers of the mnles. The internal sexual organs retain 
their enibrj'onic condition tlirongh life, even in the largest speci- 
mens, whioh maj equal the size of the largest fertile individuals. 
The charactcHstic spines of the males, upon the upper surface of 
the puctoral fins, are either wanting or gi'eatiy reduced in number 
]n the stoi-ile males. 

Stxe* of Bpideri. — In the extensive group of Eparida, Mr. 
^ckard Cambridge has never seen an example of the male, and 
Done can be found in the great European museums. They are so 
very snmll that they are overlooked by collector, and resemble 
homy and spiny ticks. In the large Nepkila, the males are 
ridiculously small in comparison with the females. This fact 
Itlnstmtes Mi*. Darwin's principle of natural selection, as the 
smaller the male the greater his chance of escaping the ferocity 
of the female, by hiding, like a parasite, on various parts of her 
body; the point of required safety attained, the males would no 
longer diminish in size. 

Ampkioxttt. — M, P. Bert, in "Comptes Rend us," corrects spme 
of the errors made by Quatrefages on. this lowest form of verte- 
brates. Ho denies the existence of the lateral canal opening at 
the side of the mouth, and describes the position of the abdominal 



pore and its relation to the body cavity. Like all other fish, 

" " us has the generative glands early developed, and has 

n spontaneously to dischai'ge the spermatic fluid, showing 



this is not An immature form. He also speaks of the termination 
of the nerves in corpuscular bodies, as well as a retiform or end- 
less disposition of the finer nerve twigs. It seems probable that 
the corpuscular bodies in connection with nerve-ending and mus- 
cle fibre may be connected with that form of sensation called the 
muscular sense, jnst as other corpuscular bodies (tactile, etc.) are 
connected with the more obvious perception of heat, cold, etc. 
The plaqaa motrica must be regaivied merely as corpuscles of 
muscular sense. — Quart. Joumnl of Seienee. 

PterodaetyU. — Accoi-ding to Mr. Seely the pterodactyle stood at 
tiie head of the class of reptiles, and was more highly organized 
than any other reptile, living or extinct. The chai'acters of the 
brain were clearly ornithic, and their alleged hollow bone cavities 
are important facts ; hut as no ptei-osaui-ian had any sternal rib, 
their respiration must have differed from that of birds. 

Jchtkyoumnu. — Many have regarded the iehthyosav 



an inferior rank, on account of the very great number of bones in 
the paddle, which represents the hand ; but many of the marginal 
bones, accoi-ding to Mr. Huxley; have been confounded with the 

Production of the 8txe» of Bea. — M. Landois asserts, as the re- 
sult of experiments made by himself, that the sex of the bee de- 
pends on the quality of the nourishment received by the larva in 
the cell in which the egg was deuosited by the queen. He states 
that he has seen eggs depositea in the cells of worker bees give 
origin to males after having been by him transposed into the cells 
of males, and vice versa. Experiments by MM. Bessels, Sanson, and 
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Bastian Bhow that eggs thus transposed from male cells to those 
of workers, and vice versa, are invariably expelled by the bees; 
that tilt) sex is actually preformed in tlie egg when deposited ; and 
that the manner in which the larva is nonrisued and the dimensions 
of the cells have nothing to do with the pi-oductloa of males or 
workers. — Comptea Rendits,July, 1868. 

New Arctic Conifer. — In the "Journal of Botany," Mr. A. Mnr- 
ray describes the most northerly tree on the uorth-west coast of 
America. It was found foi-ming forests on the banks of the rivers 
Noatak and Buckland, on the American side of Behring'a Straits, 
nearly 7 degrees farther north than the limits of the woods on the 
eastern side of the American continent. Ori^nally described by 
Dr. Seeman as a variety of Abies alba, Mr. MuiTay, from certain 
differences in the bract of the scale, reg.irds it as a new species, 
and names it A. arciica. The desolafe country where this tree is 
found is thus described by Dr. Seeman : " There is nothing to re- 
lieve the monotony of the steppes. A few stunted coniferous and 
willow trees affoi-d little variety, and even these, on passing the 
boundary of the frigid zone, are either transformed into dwarf 
bushes or disappear altogether. About Norton Sound groves of 
white spruce trees and Salix ^edoea are frequent; noithwarda 
they become Ifcss abundant, till in lat. 66° 44' N., on the banks of 
the Koatak, Pinui alba disappeai-a." 

Fertilization of Ptantt. — According to Darwin, all plants with 
conspicuously colored flowers, or powerful odors, or honeyed se- 
cretions, are fertilized by insects ; all with inconspicuous flowers, 
and especially such as have pendulous anthers, or incoherent 
pollen, are ferlJIiaed by the wind. Whence he infers that, before 
noney-feeding insects existed, the yeffetation of our globe could 
not have been ornamented witli bright-colored flowers, but con- 
sisted of such plants as pines, oaks, grasses, nettles, etc. 

Tubular VesaeU of PlanU. — Physiologists are not agi-eed as to 
the functions of these vessels, which permeate vegetable tissue 
from the tip of the roots to the petals and pistils. Some afQrm 
that they contain air, others fluids, others gases, etc. Herbert 
Spencer has shown that these vessels are not only charged at cer- 
tain seasons of the year with fluid, but that they are intimately 
connected with the formation of wood; and from experiments 
with colored fluids capable of entering the tissues without impair- 
ing vitality, not only in cuttings of plants, but in individuals in 
which the roots were uninjured, that the sap not only ascends bj 
the vascular tissue, but that the same tissue acts in its turn as ab- 
sorbents, returning and distributing the sap which has been modi- 
fied in the leaves. That this tissue acts some important pait is 
clear from the constancy with .which it is produced at a very early 
stage In adventitious buds, establishing a connectiou between the 
tissue of the old and new parts. 



,,Cooglc 



ASTEONOMT ABD MBTEOEOLOGT. 



TOTAL ECLIPSE OF THE SUN, AVQ. IT, 1S68. 

ACCORDTOO to Dr. Edmund Weise, the shadow touches the earth 
near Gondar, in Abyssinia, crosses tie Straita of Bab-el-Mandeb, 
Including Pcrim, Uolika, and Aden, leaves Arabia bj Gape R&s- 
Furtak, and enters the Indian peninsula between Goa ana Rajah- 
poor. The maximun) duiiilion of totality occurs in the Gulf of 
Siam, when it reaches on the central line no less than & 50", the 
Altitude of the sua being 87 i°. On its further progress the shaidoiv 
runs through Borneo, Celebes, Bourn, Amboyna, Ceram, and the 
Arrou Arcliipclago ; covei-s completely the southern part of New 
Guinea, and then moves toward the New IlebridaS, where the to- 
tality begins at snnset. 

This eclipse is very important to astrononiers from the fact 
that the totality lasts almost as long as possible under any circum- 
stances. At the com men cement the moon will just have passed 
a perigee of uncommon proximity, and reaches, during the eclipse, 
the ascending node of her orbit. Thus the eclipsed sun i-ises 
nearly to the zenith of those countries where the eclipse takes 
place at noon ; and therefore the augmentation of the moon's di- 
ameter (due to her altitude) is a maximum, and the rate at which 
the shadow sweeps over the surface of the eailh is a minimum. 
The result of the coincidence of all these favorable circumstances 
will be an eclipse without rival in the records of past eclipses. 
There are to be found only two which may be compared in size 
with that of August 17, 1868, and none in which the totality lasts 
BO long. The first is the eclipse of Thales, May 28, 585, B. C, 
said to have been the first predicted, and td have concluded a 
fierce engagement between the Medes and Ljdians. The second 
was on June 17, 1435, in Scotland, and the time of its occurrence 
was long lemembered by the people of that country, as " the black 
hour." — Proc. of Bcn/al Aatron. Soe. 

The intense brilliancy of the light of the sun prevents astrono- 
mei-s fVom seeing any of the suLtordinate phenomena which are 
taking place on its surface, so that little else than the spots on the 
sun are ordinarily open to telescopic observation. Nay, the moon 
and planets cannot be seen through a telescope when they are 
anywhere in the neighborhood of the sun. Consequently, when 
the dark body of the moon comes between the earth and the snn, 
so as to totally obscure the latter, the atmosphere of the sun is 
displayed for observation. Red prominences or flames having 
been seen in the sun's atmosphere during total eclipses, Mr. War- 
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ten De La Rue, a few years ago, fitted up some apparatus, among 
the Spanish mountains, to photoo^-aph the red appearances, and he 
was very successful. The photographs proved beyond doubt that 
the red prominences belonged to the sun, and are in no way due 
to the inie Imposition of the moon, — a point on which there had been 
previously some doubt. 

This fact having been established the questions arose, " What 
are these prominences? Are they solid, or are they gaseousP" 
Further observations with spectroscopes in addition to telescopes 
and photographic apparatus, would alone be likely to furnish re- 
plies to the questions, and years had to pass away before another 
total eclipse of the sun would allow the instruments to be brought 
to hear upon the phenomena. The foregoing facts explain the 
Intense interest with which astronomera and philosophers looked 
forward to the precious 5 minutes of August last, during which 
the sun was tolAlly obscured. Many expeditions, fitted out by 
governments, were ia India, watching the eclipse. Among the 
expeditions in India was one under the superintendence of Major 
Tennant, which was engaged in photoo^phic work; another un- 
der Lieut. Herschel, engaged pi-ineipaliy in making observations 
with the spectroscope ; a third under the charge of Mr. Pogson, 
astronomer to the Government of Madras; and a fourth, the 
French expedition, under the management of Dr. Janssen, of 
Paris. All these observers took up positions in the eastern part 
of India, principally in the neighborhood of Guntoor and Masuli- 
patam. Mr. Pogson intended to observe either at Masulipatam 
or Narsipore ; he also stationed one assistant at Gunnapoor, and 
another near to Beejapoi-e, towards the Bombay side. 

Major Tennant and his party of sappers, took out with them, to 
photograph tlie eclipse, a great telescope, which was constructed 
by Mr. John Browning. This telescope has a mirror of silvered 
glass, 94 inches in diameter, and 6 feet 9 inches in focus, throwing 
a picture of the sun a little more than three-quarters of an inch in 
diameter, from the cii-cum fere nee of which the red flames and 
other phenomena would radiate. Consequently, the plates of 
glass to receive the picture were ahout 4 inches square. The im- 
age of the Bun was not thrown directly upon the photo grapliio 
plates by the mirror, but a small plane mirror was interposed to 
throw out the image at the side of the tube, as in the Newtonian 
telescope. 

The spectroscopic observations in India were very successful, 
and all the observers agreed that the protuberances are gaseous in 

The last fact has an importance of its own. The cause of the 
heat of the sun has long been a puzzle to philosophers. The heat 
is not produced by common combustion, for a i-ough approsimalioa 
to the real quantity of heat given off continuously b^ the sun has 
been ascertained by experiment and calculation. It is also known 
that if the sun were a globe of coal continuously supplied wiUi 
oxygen, it would all be burnt out in about 6,000 years. There ia 
also evidence that the sun ia nut a hot body now cooling. 

Planetary dust and small stones abound within the limits of th& 
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Bolar systern, and thej are constantly entering the atmosphere of 

our earth AS meteors, the heat and light bein^ cnused by the enor- 
mons rriction of the atones a^inst tlie air. Toward the centre of 
allruL-tioD of the system — that is to say, the sun — these bodies 
must be much mora numerous, and if we were only certain that 



sufficient lo produce these effects of intense li^bt and heat which 
we see. The Intense light of the sun, and the smallaesa of the 
hypothetical stones, make telescopic observation of no use in soIf- 
ing this problem, thongh on one occasion, as two observers were 
looking at a sun-spot, they saw a brilliant body pass across it, and 
at the same Instant the niagnotoirr^phic needles at Eew Observa- 
tory were violently deflected. The zodiacal light appears to con- 
sist of an infinity of small solid bodies revolving round the sun, 
because tbo light is brighter nt one time than at another, just at 
that angle where it should grow brighter if its light came from 
the sun by reflection. When the phinet Venus is at the self-same 
angle between the sun and the earth, it is also brighter, for the 
very same reason. Now, the fact Just ascertained in India sup- 
ports the above views, towards which philosophers are at present 
inclined to lean, because it would bo diifieult to suppase that enoi> 
tnous solid protuberances could be present where such violent ac- 
tion is going on, and where all chemical substances are probably 
in a state of gas and fusion. 



hakben's tbeobi c 



Prof. 8. Newcomb read & paper on this subject at the 1868 
meeting of the American Association, designed to show that as- 
tronomer's celebrated theory, that the centre of gravity and the 
centre of figure of the moon do not coincide, to be erroneous. 

According to Hansen the moon is lap-sided, hercentre of gravity 
being some 35 miles more distant from us than her centre of 
flgure. Consequently, though there was no atmosphere on this 
side of the moon, there might be on the other side, and specula- 
tore eagerly seized upon the theory to show that plants and ani- 
mals might occupy that invisible region. He argued that the 
whole result flowed from an ovei-sight in Hansen's reasoning, and 
that the whole doctrine was totally devoid of logical fonndaljon. 
There is not the slightest reason for supposing that the moon, io 
this respect, differs from the other heavenly bodies in being per- 
fectly symmetrical with respect to her centre of gravity. 

The circumstance from which it is concluded is, that the per- 
turbations of the moon, derived from measurement, are slightly 
greater than those deduced from the theory of gravitation. Tb« 
moon revolves on her axis with a uniform motion, 8o that if she 
revolved around the earth uniformly she would always present 
accurately the same face to us. But owing to the inequalily of 
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her motion different poiota of her surface are presented to us at 
diffei'KDt times, whicE ie, in fact, the phenomeDon of libratioa. 

Let us suppose that the centre of gi-avity and fignre were both 
visible to us, theu it is pliun that when the moon is ahead of her 
mean place her centre of figure will appear ahead of her centre 
of gravity, and vice versa. The iiTegularities of the apijarent 
angular motions of the two centres will be inversely as their dis- 
tance from the earth. 

The centre of gravity of the moon is supposed to move around 
the eaitb in accordance with the theory of gravitation. But it is 
tho motion of the centre of figure which is given by observations. 
Hence, in this case supposed, the inequalities derived from obser- 
vatioa will all be too great in a constant ratio. 



COLOR or 8tTN-9PqT3. 

Mr, S. Bronghton, on observing with high powers a group of 
fine sun-spots, one of large size, tried the effect of removing the 
dark glass, and keeping the eye much beyond tJie focus of the 
heating rays and at such a distance that the spot almost filled the 
apparent field of the eye-piece. The spot at once appeared of a 
dark blood-red. Thinking this might be from the strong contrast 
of color, he projected the image of the spot on a disc of plaster 
of Paris attached to the telescope. Under a common pocket mag- 
nifier, the image was seen to be of a dark blood-red, although the 
observatory' was not darkened, and the disc was merely protected 
from the direct rays by an intervening opaque substance. Should 
these observations be confirmed, it will confirm the opinion that 
the spots are not black, but appear so by contrast, as it would 
seem, from the intervention of the colored glass. , 

Interesting information concerning s<flar physics may be found 
in " Comptes Eendus " for July, 1868, by M. Faye. 



OF 1868, 

Broraen!a Comet. — This comet Is of the smalt number whose 
periodicity is well established. It was first discovered the 26th of 
February, 1846, by M. Brorsen, in Denmark, and remained visible 
for about 8 weeks. Soon afler it was found that the observa- 
tions made upon it would be best satisfied by the assumptioa that 
it I'evotved in an ellipse around the sun in about 5j years ; and in 
this view the return of the comet September 26, 1861, was pre- 
dicted. At that date, however, the portion of the heavens in 
which it was supposed to be moving was unfavorably situated for 
observation, and accordingly it was not detected. The next re- 
turn, by theory, would take place in the spring of 1857, to which 
time the astronomical world looked forward with great interest. 
The comet was in fact rediscovered by Bmhns, at Berlin, on the 
night of March 18, 1657, and a little later it was seen and assidu- 
ously obsened by many other astronomers. It followed very 
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closely the track which had been lain down for It, thus proving its 
identity with the olyect seen 11 yeai-s previously. It was ao- 
coniin^ly retnoved from the ordioary class of parabolic comets, 
and assigned an elliptio orbit with, if period of 3031.65 days. An- 
other return occurred in Septeinber, 1862, but owing to unfavor- 
able circumstances, similar to those that had operated iu 1851, it 
eluded detection. But early this year, faithful to prediction, it baa 
again appeared, passed its perihelion, and is nc>w rapidly receding 
from tlie sun. 

Father Secchi, of the College Observatory at Rome, who has 
gircn much attention to spectroscopic research, has examined the 
spectrum of this comet, and the results of his investigation are 
£iveninalate number of the " Comntes Eendus " (May 11). Fi-om 
me faiutncss of the object, the whole light of the comet being not 
greater timn that of a star of the seventh magnitude, which is in- 
visible to the naked eye, the observations were attended with con- 
siderable difficulty. 

We shall translate the most interesting portion of Secchi's com- 

" The spectrum of the comet is discontinous ; it consists first of 
a feeble light filling the field of view, is superposed by three bands 
so vivid as to appear more dilated than the rest of the field. The 
brightest of these bands is the middle one, which is in the green, 
and corresponds to tlie' region between the magnesium (6) and 
the hydrogen (F), but much nearer tlie former; the breadth of 
this band is very small, not greater than one-fifth of the dis- 
tance between the two rajs. At moments when the atmosphere 
is particularly favorable it is reduced to a bright tine of the same 
apparent breadth as the nucleus of the comet. Another bright 
band, but of much less intensity, is in the green-yellow, between 
and equidistant from the sodium (D) and the magnesium (6). 
Another band, in the red, may sometimes be distinguished, but 
its position can be fixed only with the greatest difficulty. The 
third lutninous zone, nearly intermediate between the two preced- . 
ing, is near the blue end, about a third of the ^distance between 
F and G from F. This band is bright enough to admit of good 
measurement, and to produce by scmtillatiou the linear appear- 

" These observations lead usatonce to resultsof considerable in- 
terest. It seems first a justifiable inference that this comet shines 
not merely by reflected solar light ; the only solar light is perhaps 
that difibsed in the field of view. The comet is, then, self-lumi- 
nous, and its light is very like in color that of the nebulte, but very 
different in position from tliat of the nebulous rays, of which one 
coincides with f; the other ray of the comet is also in a diff'erent 
position and at the opposite end, much nearer the magnesium than 
the nebulous ray. It is thus proved that the displacement is not 
caused by motion, but by the nature of cometanr matter. More- 
over, these bands being brighter than those of a star of equal 
brilliancy, we are led to conclude that the comet emits light of its 
own. The measures are not sufficiently precise to afford means 
of rigorous comparison with other known spectra, and besides we 
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now know tbat euch comparison would be illusory, Bince tbe viai- 

oility of gaseous spectra dependa upon many circumstances which 
it is impossible /or us to determine. 

" Secondly, this spectrum is very similar to what has been noticed 
in other comets,, both by other astronomers and myself. A geu- 
ei-alization of these results by induction would furnish an argu- 
ment for the extra-planetary origin of Ihese bodies." 

The observations of. Secchi were made by comparing the spec- 
trum of the comet with that of the planet Venus, the character of 
whieh is well known. In the course of theirprosecution he met with 
evidences of atmospheric action which he thinks cannot be attrib- 
uted to the earth's atmosphere, since he detected them at elevations 
above tlie horizon where its influence would have been insensible. 
The opinion that Venus is suiTounded by an atmosphere analogous 
to that enveloping our own globe has long been held, from other 
considerations, to possess a ^ood degree of probability ; and of 
this opinion Secchi'a observations, should the; be established by 
future experience, will afford very satisfactory confirmation. — 
Boston TrunsenpC. 

This recently rediscovered comet must not be confounded with 
another going by the same name, which has a much more ex- 
tended orbit. It belongs to the family of short period, with 
Biela's, De Vieo's, and others, which have the aphelia of their 
orbits pretty close to the orbit of Jupiter.' It seems probable tbat 
the introduction of these comets within the solar system, at any 
rale to their present position in it, is due to the action of Jupiter. 
D'Arrest has shown that Broi-sen'a comet before 1842 had been 
moving in an orbit of a very different, figure from that of its 
present one, having passed in that year very near to Jupiter, and 
been compelled by his atti-active influence to take a different path. 
Seen in 1846, missed at the perihelion passage of 18oI, a^ain 
Been in 1857, and again missed la 1862, it was rediscovered in 
April, 1868 ; it will travel aci-oss the southernmost parts of the eon- 
Btellations Ursa Major and Bootes, invisible to the ni^ed eye. 

This comet has been subjected to spectroscopic analysis by Mr. 
Huggins, with very interesting results. Two former eomets, ex- 
ammed by him, exhibited in the light of tbeir nnclei spectra closely 
resembling those of the gaseous nebula, their comsa apparently 
ehining by reflected light. The spectrum of the present comet, 
however, consists of three bright bands, somewhat resembling those 
seen hy Donati in tho spectrum of the comet bearing bis name; 
the length of the bands shows that they ai'e not due to the stellar 
nucleus of the comet alone, but are pi-oduced by tbe light of the 
brighter portions of thecoma. In one of tbe bands were occasion- 
ally seen two bright lines, shorter than the band, and probably due , 
to the nucleus alone ; they were not visible when tho middle of the 
comet was not upon the slit, whereas the nebulous band on which 
they were projected continued visible as long as any part of the 
comet, except its extreme margin, was upon the sht; there was 
also a very faint continuous spectrum. The brightest band waa 
found to lie nearly in the same position aa the brightest line of the 
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nebalte, which is coincident with the double line ia the spectmm 
of nitrogen, 

Tliis cumet, then, resembles the others above aamed in this re* 
■pect, th.it the nucleus and part of the cotnA shine b; their own 
light, with tbe diffei-ence that nearly tbe whole of the coma of 
Brorsen'S comet is Belf-luininous. — Comptea Rendiu. 

The conclusion of Secchi, ivom spectrum analysis, that most of 
the cometar; light belong to these bodies, and is not the reflected 
lizht of tlie sun, from the absence in the spectmm of tbis comet 
of the lines of Fraunhofer, and the presence of luminous bands, 
is doubted by M. Frazniowski. He maintains that the results of 
spectroscopic observations are greatly modiQed by the width of 
the slit of the spectroscope; if the object is feebly illuminated, 
even a colored band of paper, the slit must be of a certain width 
to render the spectrum visible. If the angular opening surpu^ea 
the angle which the widest Fraunhofer lines subtend, not the least 
trace of these will be seen, and yet we know in the experiment 
that the light is the reflected light of the sun ; the lines of Fraun- 
hofer exist in the spectrum, but we do not see them. He thinks, 
therefore, that the light of Brorsen's and Doaati's comets has a 
solar oi-igin. — Compta Bendus, June 1, 1868. 

Spectrum of Comelu., 1868. — Mr. Huggins, in a paper commu- 
nicated to the Royal Society in July, 18Q8, describes the appear- 
ance of tliis comet on June 22d, as consisting of a nearly circular 
coma, becoming suddenly brighter toward the centre, where 
there was a nearly round spot of light; a tail was traced for 
nearly a degree. Under the spectroscope, with two prisms of 60°, 
the light was resolved into three broad, oright bands, — the liright- 
est commencing at about b and extending nearly to F, — and then 
beginning at a distance beyond F, rather greater than half the in- 
terval between b and F, — the third about midway l^tween D and 
£, In the two more refrangible of these bands the light was bright- 
est at the less refrangible end, and gradually dimmished toward 
the other limit of the bands ; the least rcfraneiiSle of the three bands 
did not exhibit a similar gi-adation of brightness ; ttiey could not 
be resolved into lines, nor was any light seen beyond them toward 
the violet and the rad. He found this spectrum to agree exactly 
with a foi'm of the spectrum of carbon which he had observed 
in 1864, when an induction spark is taken in a current of defiant 
gas. Tliis resemblance of spectra suggests the identity of the 
substances by which the light was emitted in both ca^es. Soma 
■comets have approached sufficiently near the sun to acquire a tem- 
perature high enough to vaporize carbon ; as to othei's, we do not 
know the conditions under which even a gas permanent at the 
• temperature of the earth could maintain sufficient heat to emit 
light. He gives reasons why cometair light cannot be considei-ed 
ss of a phosphoi'e scent character. The specti'uiu shows that the 
■color of this comet was blnish-grcen. If carbon be the substance 
of some comets, if incandescent in the solid state, or reflecting in 
a condition of minute division the light of the sun, this substance 
would afibrd a light which, in comparison with that emitted by 
the luminous vapor of carbon, would appear yellowiah or ap- 
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liroachirig to red. These results are interesting as bearing on the 
. appai-ent identity of the orbits of the periodical meteors with those 
of some comete. — ChenUccU Newt. 



Bpeetra of the Stara. — The proper motion of the stars, or their 
apparent change of place, is in reality only the iTanaoerse portioa 
of their true motion ; the other part, or the motion of the star di- 
rectly to or from the eye, produces no cflfects perceptible to the 
telescope. It would require thousands of years before any motion 
of this sort could produce an appreciable change in a star's appar- 
ent biiliiancy. By means of spectroscopic analysis Mr, Huggins 
has led the way in a process of research whieh pi-omises to afford 
US information respecting this part of the steilar motions. The 
law on which the inquiry proceeds may be thus illustrated ; If a 
powerful swimmer urge hia way rapidly against a series of ad- 
vancing waves, it is evident that they will pass him more rapidly 
— in other words, they will seem naVrower — than if he wei-e at 
rest; on the contrai-y, if be ui^ed his w^ay in the same direction 
as the waves, they would appear broader than they really are. Aa 
the li^bt of the stars reaches us in a succession of minute waves, 
it is Sear that if we are approaching a sLir or receding from it, 
whether thivugh the eartlfs motion or that of the star, the light- 
waves will appear modilied in length, — in other words, the light's 
refrangibility will be altered. Thus (lie lines in the star's spectrum 
will be altered in position, and wilt no longer coincide with the 
corresponding lines in the spectra of ten'estnal substances. Mr, 
Hugging' delicate researches have shown, first, that the nebule 
are not approaching the earth nor receding from it at a rate which 
is appreciable by his instruments; second, that tlie bright star 
Sirius — the only fixed star which he has had time to examine 
satisfactorily — is approaching the solar system at the rate of 
nearly 29i miles per second. — Quart. Jour, of Sciaux, July, 1868. 

Spectra of the Nebalie. — Mr. Huggins finds that when the in- 
tensity of the spectrum of nitrogen is diminished by removing the 
induction spark Id nitrogen to a suEQeient distance, the whole 
spectiiim disapi^ears except the double line, which agi'ees in posi- 
tion with the bright line in the uebulfe. "It is obvious," he says, 
" that if the spectrum of hydrogen were greatly reduced in Inten- 
sity, the strong line in the blue, which corresponds to one of the 
lines of tlie nebular spectrum, would remain visible after the line 
in the red, and the lines more refrangible than F, had become too 
feeble to affect the eye." There seems reason for supposing that the 
ligbtof the gaseous nebulae is emitted by nitrogen and hydrogen. 

Spectraofthe Umbr<eand Penumbrce of Solar SpoU. — According 
to Messrs. Lockyer and Huggins, most of the dark lines of the 
solar spectrum are wider in the spectrum of the umbrte. The 
lines F and C, due to hydrogen, are not stronger ; none of the lines 
of the normal solar spectrum were wanting in the spectrum of the 
nmbra. 
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Spvirttm of (he Nehida in Argo. — From the examinafJon by ttiB 
apecti'twcope by the expedition under Lieut. Jolin Ilerschel to the 
soutbcrn hemisphere, we nre informed that the ^reat nebula ia 
Argo exhibita a spectvum of bright lines, so that, like its splendid 
noilliem lival, the gi-uat Orion nebula, this object is saseous. 

Great K^nda in Oriot: — According to Father Secchi'a obserm- 
tiona, this nebula is much better seen ia moonlight than on dark 
oigltts. This surprising statement lie makes as the consequence 
of that optical principle, that the difference of two lights is more 
easily upprednted when they are weak than when both are Strong. 
He finds that the spectrum of hydrogen, as Mr. Hoggins antici- 
pated, may be made, by sufficiently diminishing the light, to pre- 
eent the middle line only, which is that visible in the nebula. 

Stdlar Spectra, — Father Secchi, in a recent w ' ' 



the French Academy, draws attention to a fourth type of stellar 
spectra, which had hitherto escaped him from the small size of the 
stars, and the imperfection of instruments. The essential charac- 
terof this type is the appearance of thrae luminous bands, separated 
by obscure intervals. The brightest band is in the green, gener- 
ally well-deflned and greatly dilated. Another band, much feebler, 
E resents itself in the Ijlue, often visible with difSculty ; the third 
and is found in the yellow, and widens toward the red, only it is 
subdivided into many others. All these have the characteristic 
that Iheir light goes on increasing from the side of the violet, 
where they stop suddenly. On tbe contrary, toward the red they 
present a gradual diminution of color to perfect black. There is, 
therefore, a complete opposition between tliis type and the third; 
for in the latter Ine columns are not only double in an equal space; 
but they show the maximum of light on the side of the red, and 
the minimum toward t!ie violet. The two spectra, consequent- 
ly, are not a modification of a single type, but are evidently due 
to completely different substances. What are the substances whicli 
produce these phenomena cannot be exactly defined, but they 
present a remarkable analogy to the reversed spectrum of ear- 
In general, red stars have zoned spectra; the smaller have 
olten a continuous one ; this continuity may be only appai-ent, and 
the stars may belong to the red type without zones, as in Arcta- 
rus among the larger stars. The I'ays of hydrogen coincide pre- 
cisely with the four black rays of aLyrge; even the most refrangible 
ray of the violet ia found in its place in the spectrum of hydi-ogen ; 
another secondary line of hydrogen appears in the spectrum of 
this star, and there can bo no doubt that this substance forms its 
absorbent atmosphere, and that the star has no appreciable proper 
motion. The coincidence of the rays of hydrogen with tliose of 
the light of the sun, reflected by the moon. Is aa precise as for 

o! i . 

a Scorpion (A ntarea). The appearances which render, at first aigbt, 
these spectra so different, depend on wide bands of absorption, which 
are absent in Arctui-us, welt marked in a Orion, and still more de- 
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Teloped in Antares. These obscure and i]l-defined bands are inde- 

SendeDt of the metallic lines, and may be compared to those prO' 
uced by the gaseous terrestrial atmosphere in the solar Bpectrum 
near the horizon, and they may have a similar oiigin. The two 
eystems, therefore, the one formed hy five metallic lays or lines, 
and the other by black gaseous bands, are independent of each 

Spectrum of the Aurora Borealis. — According to M. Otto Struve, 
it consists of one line, so that the light ia monochromatic. The line 
falls near the margin of the yellow and green, about the position 
1,259, on Eirchhon's map. 



WATER ON THE PLANETS AND STABS. 

Janssen thinks he has noticed the presence of the spectrum of 
the vapor of watei- in several of the stars, among them, Antares. 
The BpectruiD of this star presents very plainly the lines and bands 
of the vapor of water, the lines being black, very broad, and with 
the characteristic position. He has taken into account the error 

Eroceeding from the moisture of the air ; he has made tiials on the 
eights ot Mt. Etna, where the air is very di-y, and at Palermo 
and Marseilles. He has also observed evidence of the pi-esence 
of the vapor of water in the atmosphere of Mars and Saturn. 

This latter result is particularly interesting. It may be remem- 
bered that the planet Mars shows bright areas at its poles, alter- 
nately increasing and decreasing, appearing precisely in the same 
manner as our own earth would look at a great distance ; having, 
during the winter season, its northern polar region covered with 
snow and ice much farther toward the equator than during onr 
summer season. Hence it has long been concluded that the planet 
Mars is covered with water, just lite our earth. From other ob- 
servadons it has long been known that Mars, Jupiter, and Saturn 
are surrounded by gaseous atmospheres. By the above observa- 
tions of Janssen, the presence of water on Mars is now finally 
proved ; as the seasons change on the planet, its polar regions are 
more or less enveloped in ice, just as here on the earth, and at all 
times the watci? vapor in the atmosphere of Mars is seen in the 
spectrum of the planet, as we notice the vapor of our atmosphere 
in the spectrum of the setting sun. 

Janssen concludes his report witli the following remarks : " To 
the close analogies which already unite the planets of our system, 
a new and important character has just been added. All these 
planets form, accordingly, but one family ; they revolve around 
the same central body giving them heat and light. They have 
each a year, seasons, an atmosphere, and on many of the planets 
clouds have been observed in these atmospheres. Finally, water, 
which plays so important a part in all organized beiu^, is also an 
element common to the planets. These are powerful reasons to 
think that life is no exclusive privilege of our little earth, the 
younger sister in the ^eat planetary family." 
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NEW PLANETS IH 1S6S. 

Among the planets of 1867, No. 93 has received from Prof. 
WfttsoD, its discoverer, the name of Minerva, and No. 91 the 
name of Aurora. No. 95, discoFered by Dr. Luther, at Bilk, Nov. 
23. 18G7, has been called by him Arethusa. 

Planet 96 was discovered bj M. Coggia at Marseilles, Feb. I7th, 
1868; as lar^ as a star of llUi magnitude; meantime at Mar- 
sciilea 15h. SOm. 30s. ; right ascenaion 9h. 33m. 59.163. ; polar dis- 
tance 76" tf 60.1". 

Planet 97, Clotho, was discovered by M. Tempel, at Marseaiea, 
Feb. 17, 1868. 

Planet 98 was discovered by Prof. Peters, at Clinton, N. Y., 
April 18th ; of 12th magnitude. 

Planet 99 was discovered b;[ M. Borelli, at Marseilles, Ma^ 28th ; 
18th magnitude ; right ascensiou, ISh. 34m. 7.929. ; polar ustance 
WSfi^.ll". 

Planet 100, called Hecate, was discovered by Prof. Watson, nt 
Ann Arbor, Michigan, July Ilth. Seen by Prof. Peters, at Clin- 
ton, N. Y.. July 15th, and by M. Coggia, at Marseilles, July 17 ; 
12tb magnitude ; at llh. 47m. 4.1s., mean Paris time, on the ISth, 
as observed by Wolf, the right ascension was 21h. 7m. 4.71s.; 
declination 106" 22' 45.3". 

Planet 101, Helena, was discovered by Prof. Watson, at Ann 
Arbor, Aug. 15th, at 12h. 7m. 389. ; right ascension 23h. 53m. 
89.61s.; declination— 0' 48' 39.2"; 10th magnitude. 

Planet 102, was discovered by Prof. Peters, at Clinton, N. Y,, 
Aug. 23 ; in constellation Pisces, and at 3 A. H. on the S4th, had 
18° 38* of right ascension and 12° 64' declination, moving slowly 
to the east; 11th magnitude; he proposes to call it Miriam. 

Planet 103 was discovered by Fi-of. Watson, at Ann Arbor, 
Sept. 7th ; of the 10th magnitude. Planet 104 was discovered Sept. 
13th ; of tJie 12th magnitude ; pl.inet 105, Sept. 16th, of the same 
brightness; and planet 106, Oct. 10th, of the 10th magnitude; the 
last three by Prof. Watson, at Ann Arbor. 



UETBOmC SHOWEB OP 1868. 

The shower of Aug. 10, not well observed in this country, waa 
quite brilliant in Europe. From a paper read by Mr. G. Forbes to 
tlie British Association, in 1868, it appears that the hourly average 
on the evening of the lOth was 20, which, when compared with 
the avei'age ot 26 last year, shows that the shower has not yet 
ceased decreasing since the maximum in 1863. As nearly as can 
be determined the radiant point is R. A. 2h. 16m. N. P. D. 31". 
The point discovered last year is E. A. 2h. 43m. N. P. D. 29°. 30". 
On the niglit common to the 11th and 12th of August, the meteore 
were far moi-e eiTatic. 

The color of the meteors was almost uniformly white, but on 
the evening of the 10th, at 6 minutes past 11, an erratic one pass- 
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ing through Gassiopea was i^eeD and red, scintillatiDg like Sinus, 
aad equal to a third magnitude star. In t)te case of a meteor 
leavinff a train, the nucleus was geuerally noticed to pass beyond 
the end of the train. 

The tnoBt curioua appearances in the late shower were, — 1st, 
the description of curves; 2d, the passing of the nucleus beyond 
the end of the train (this is perhaps an optical delusion) ; 3a, the 
undiminished brilUancy of the nucleus before ita sudden extiuc- 
tion; 4th, the fact that the intensity of the shower still continues 
to decrease each year; and, Gth, the apparent change in tlie posi- 
tion of the radiant point on successive nights. This however, is 
possibly an error, arising from an iusufBcient number of observa- 
tions; but it was suspected by Dr. Twining, in America, many 
years ago. In fact, he found the radiant point on t«n successive 
nights in the great August shower of 1868, and so far from agree- 
ing, these points, on being joined in order, formed a regular 
curve. 

November Bhotner. — On Nov. 14th, the time of the masimnm 
frequency of the meteors was about 5 hours, when they fell at 
the rate of about 2,600 per hour. The radiant point was quite 
well defined during the latter end of the shower, and was found 
by estimation to be about 149° in ri^ht ascension, and 22 minutes 
SO seconds in declinatioa. The trains were unusually brilliant, 
presenting the various shades of green, orange, blue, and red, 
and remained visible for an unusual length of time. Frequently 
as many as 5 could be seen at once, presenting an appearance, 
when nearly dissipated, of lio;ht cirrus clouds. The shower com- 
menced several houra before it was expected, as it was predicted 
last year that it would be seen in 1868 In the Pacific Ocean only. 

For a full account of this shower, as seen in the Northern, Mid- 
dle, and Western States, and in Canada, the reader is referred to 
the " American Journal of Science " for Jan. 1869. 



STORKS BEACHINQ THE UEDITEOBAHEAIT. 

M. Matteucci, " Comptea Eendus," May, 1868, from observa- 
tions made for two years on tJie propagation of tempests from the 
Atlantic Ocean to the coast of Italy, gives his results in a tabular 
form, from which it appears that out of 118 tempests on the west 
coast of Great Britmn, with a fall in the barometer of 15 to 20 
millimetres, and sometimes in winter of 38 to 83 millimetres, only 
49 reached the Italian shores. In October, November, and De- 
cember .this propagation was much more extensive than in the 
other months ; out of 29 all but 6 were severely felt in the Medi- 
terranean. In April, May, June, July, August, and September, 
of 50 only 12 reached Italy; in January, February, and Mai'ch, 
out of 39, 14 extended to the Mediterranean. 
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Theinhabttantsof TEilIeys know that one of the snrest signs of raia 
is tbo cle.irness of outline and blue color of the distant mountaina ; 
it indicates great dampness in the air. But liow does it happen 
that this dampness aids the tfansmission of light, while it hinders 
that of radiating heat, as Tyndall has shown P According to Col. 
Jackson, the watery vapor dissolves the impurities which are 
mingled with tfaa air, and thus rendei's it very transparent. En- 
tering into these idens, and recalling tbe large proportion of at- 
mospheric dust of all kinds which later works have made known 
to exist. Do la Rive has concluded that not only does the atmos- 
pheric dust Itecome transparent on absorbing the watery vapor, 
but that the water absorbed renders the dust heavier and makes it 
ihll to the ground. Ho also admits that if the presence of watery 
vapor renders the air transparent when it contains dust or organic 
particles, its presence is no longer necessary for this end in the 
absence of dust. This explains why, in winter, mountains appear 
po clearly at a distance, even when the air is very dry ; why the 
air is so clear over plains of snow, and why it is always the same 
on the peak of Teneriffe in consequence of the east wind. In the 
warm season, and in the months when organic life has the great- 
est activity, the air is most charged with this kind of dry vapor, 
which in calm weather diminishes in so wonderful a manner the 
visibility of distant objects. Of the various kinds of dust, only 
those wnich aro soluble in water, as common salt, according to 
Bansen, are always in the air, even in regions remote from the 
coast; these are the kinds of dust which contribute to the fertili- 
zation of the soil ; the chemist Barral has even found phosphates. 
According to Marshal Vaillant, atmospheric refraction has very 
much to do witJi these phenomena. In the hot seasons the air is 
warmed by coatact with the soil, expauda and changes its density 
andrefracting power, — cfTcctswhichdoDot happen when the air is 
cold. These considerations have induced De la Eive to include 
the transparency of the atmosphere in tlie list of meteorological 
elements, to be regularly observed in order to establish the precisa 
relations which exist between this particular element and all 
others, such as the pressure, temperature, moisture, hour of the 
day, and epoch of the year; a kind of observation of interest not 
only to science, properly ao-called, but also perhaps to medicine. 
With the aid of Mr. Thurj, De la Rive has had constructed a 
photometer designed to measure the variations in the transpar- 
ency of the air at different seasons. — Amer. Jomtw. of Science, 
Jan., 1868. 



SUMMABT OF FACTS IM ASTRONOMT AND BIETEOROLOGT. 

CoUr of ike Sky. — As seen from a, balloon by M. Flammarion, 

the sky above the height of 3,000 metres appears dark and impen- 
etrable ; it is deep grayish-blue near the zenith, azure blue in the 
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zone of 40° to 50°, pale blue, and growing whiter toward the ho- 
rizon. The darkness of the upper sky is generally in pi-oportion 
to the decrease of moisture. When the air was yoiy clear, there 
eecmed a deliffate transparent blue veil beneath the balloon, 
between it and the deeper coloi-ation of the surface of the eaith. 

Influence of the Moon on (he Cortderuation of Wat&-y Vapor. — M. 
Flam m aria n states, as a result of his balloon experiments, tliat 
often near midnight, when he was below light clouds, be has seen 
them s^radually melt fiway under the light of the moon, and en- 
tirely disappear, as takes place on a larger scale by day under the 
action of the sunlight. Whether this is a mere coincidoncc, or a 
dii-ect effect of the moon's influence, he does not undertake to de- 
termine. — Comptes Sendui, July, 1868. 

Segmaitation of Solar Spots. — An interesting fact in solar phys- 
ics is the segmentation of a large solar spot, described by M. 
Fiamiaarion, as occurring between May 9, 18G8, when it appeared 
on the east border of the sun, and May 22, when it disappeared in 
consequence of rotation. — Comptes Sendus, July 13, 1868. 

Motalion Ptriod of the Planet Mars. — Aceordio^ to the new de- 
termination of Mr. Fi'octor, the sidereal day of Mars is a period 
of 24 h. 87 m. 23.73 s., instead of 24 h. 37 m. 27.745 s., as 
at first obtained. Uis observations extend over a period of 200 

Lunar Crater Lifinceua. — The opinion seems to prevail that there 
has been no change in the crater; but that, owing to the peculiar 
character of the moon's surface in this neighborhood, very slight 
variations in the illumination serve to produce marked variations 
in the appearance of the c: 

Liffht of the Moon, and 1 
A. Flammarion, the light < ^ 

and of the dawn of day, at 2 h. 45 m. a. h., 1^ hours before s 
rise, are equal; after that the li^ht of day increased, while that 
of the moon I'elatively diminished. He also recognized that the 
whiteness of moonlight Is only ia compariaoa with our artificial 
lights; it becomes reddish in presence of the light of dawn, as 
gas-light does before moonlight. Even when tho light of dawn 
is less than that of the moon, it penetrates natural objects, while 
that of the moon glances over them. Even in the clearest sky, 
the regions near tho earth, as seen from above, are always veiled 
in vapor. Tho twinkling of the stai's is more feeble in tho heights 
of the atmosphere than at the surface of the earth. 

Lunar Vegetation. — A German astronomer. Prof. Schwabe, has 
been closely examining certain dark lines which by the aid of the 
telescope may be seen extending across the slopes of the highest 
mountains in tho moon. These streaks have been explained vari- 
ously, some believing them to be the beds of dried-up sti-eams, 
others, the channels left by torrents of lava. Frof. Schwabe 
claims to have discovered in these lines a greenish color which ap- 
pears at certain seasons, lasts a few months, and disappears. He 
regards them aa belts of veo;ctaUon. 

Warmth of the Snow Blanket. — Much controversy existed as to 
the warmth impai'ted to the earth by a covering of enow, until M. 
SO 
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Boussinganit, during the winter of 1841-2. found that a tbennom- 
eter plunged In sdow to the depth of a decimeter (about 4 inches) 
oometimes marked 9° of heat greater thnn at the surface. 

Motoric TheoTv. — Sir John Herschel has recantty advanced the 
theoi7. not wholly new. but never before supported by well-known 
facta, that meteoiic showers are simply the light caused by the 
collision of the earth's atmosphere with the tenuous substance of 
a comet. Prof. Adams, who shared with Leverrier the credit of 
discovering the planet Neptune, accepts thip theory. Those who 
have read Prof. Tyndall's work on heat may find in this theory an 
additional reason to accept the learned writei-'a hypothesis as to 
the origin of the sun's light and heat. 

Color of the Cloudi. — The varied colors which the clouds assume 
at various times, especially at sunrise and sunset, are explained 
on the principle that the clear, transparent vapor of water absorbs 
more ot the red rays of light than of any other, while the lower 
Btrats of the atmosphere offer more resistance to the passage of 
the blue rays. At sunrise and sunset the light of the sun has to 
pass though about 200 miles of atmosphere within a mile of the 
enrface of the earth in order to illuminate a cloud a mile from the 
ground. Id passing through this great thickness the blue rays are 
absorbed to a far greater extent than the red, and much of the 
yellow is also removed. Hence clouds thus illuminated are red. 
When the sun is higher above the horizon, the yellow light passes 
more readily, and the clouds become orange, then yellow, and 
finally white. Clouds in different pai-ts of the sliy, or at different 
elevations, often show these various colors at the same time. 

Determining the Colors of the Start. —To the asti-onomer this is 
a subject of much iutei'est, and different observci-s vai-y greatly in 
their opinions, in this respect, as to particular stars. For the sake 
of a more definite and reliable means of determination, a simple 
contrivance has been recently invented, consisting of a series of 
vials filled widi solutions of known tints, and attached to a re- 
Tolvingdrum. A platinum wire is rendered incandescent by means 
of a galvanic battciy. and as the vials are brought before the light 
their colors can be distinctly seen at night, and oy successive com- 
parisons widi that of the star the exact aliade is found. 
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JNTERCOHTItJENTAI. SEAS. 

M, RoCHAT, " Comptea Rendn^," March 30, 1868, drawa atten- 
tion to one of the most important and intaresting analogies be- 
tween the Old and New Woi'Id, in the fact that the continents in 
both are deeply indented by a large interior aea, the Old World by 
the Indian Ocean and the New by the Gulf of Mexico. Each of 
these seas is placed in the very centre of the continent, in the 
direction of its lenMh and in i1^ hottest part ; the Indian Ocean ia 
traversed in the middle by the equator, the Gulf of Mexico by the 
Tronic of Cancer. Each is large in jDi-oportion to the extent of the 
continent which it bounds, the Asiatic being at least twice as vast 
as the American ; each has the form of a semicircle or a pyramid 
with truncated apex, the base turned toward the ocean ; both 
toward the apex have two great peninsulas, one Honduras and 
Yucatan, the other India and Chin-India ; these two peninsulas 
separate three gulfs, namely. Mosquito, Honduras, and Cam* 

Eeachy ; and Oman, Bengal, and China. Both contain num'eroua 
ir^e and small islands, and have been the theatre of grand vol- 
canic phenomena; and both are traversed by regular winds, on 
one side the monsoons, on the other the trade winds. The differ- 
ences which certainly exist relate only to minor details, 

These seas not only render possible communication between 
these countiies and the ocean, but moderate the tropical heat 
which otherwise would be intolerable in the centre of tie conti- 
nents, and are the source of the necessary rains and fertilizing 
rivers, which render the East Indies and the Mississippi Valley the 
most productive regions of the earth. 



GEOGRAFHT OF ALASKA. 

According to Mr. W. H. Dall, in a paper read before the Boston 
Society of Natural History, in most of the, maps of North Ameri- 
ca the Kocky Mountain range is represented as extending in a 
straight line to the Northern Ocean. This is an error. About 
latitude 64°, the mountains tend to the westward and meet the 
coast range in a confused, high, i-olling country, where the 
distinctive characters of both ranges are lost. They soon merge, 
however, in one lofty volcanic range, extending first westwai-d 
and then southward, and forming the backbone of the penin- 
sula of Alaska. To the northward, between the Mackenzie aad 
Porcupine Eivers, the country is filled with low, rolling hills, but ' 
along the northern coast, west of the Mackenzie River, a sepa- 
8S1 
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ral«, lof^, snow-capped range rises and extends nearly to tbe 
mouth of the Cokille Eiver, This range has long been known 
ns the Romnnzoff Mountains. For the southern volcanic ranoje 
Mr. Dall sun^gcstei] the name of the Alaskan Mountains. On 
account of this deflection of the main chain of the Rocky Moun- 
tains, the fauna of the west coast of North America is bounded 
on the north bj the Alaskan Mountains, while the great valley of 
Ibo Yukon, or tlio central portion of Alaska, possesses a nortnera 
and eastern fauna. 

The countiy, except on the extreme sea-coast, is heavily tam- 
bereU with spmce, poplar, birch, willow, alder, and larch. The 
most northern pines on the Yukon are found at Fort Selkirk, 
2,000 miles from the sea. 

The inhabitants are of two races. Of those the Esquimaux, or 
(Mast tribes, are tall, well-formed, athletic and intelligent men, 
entirely different from tlie commonly received idea of Esquimaux. 
Undoubtedly tliey are of the sanae stock as the Greenland tribes, 
their languages being quite similar. The North American Indiana 
are found everywhere in the interior, and are proved by their 
dialects to be of the original American stock. TUey are totally 
distinct from the Esquimaux, have no intercourse with them except 
by trade, and are their inferiors iu many respects. 

NoilJi of the Alaskan Mountains Mr. Dall has carefully searched 
the country for traces of glacial action. Thus far he has not ob- 
served a single boulder, nor a case of transportation of material or 
morain.il deposit; tliero is no sign of striatio'n or polishing of the 
rocks, whicn ai'e of the most flinty character. South of the 
Alaskan range, in the fiords and inlets for which the coast is re- 



markable, there are many local glaciers. The mountains of the 
ten-itory are low, and, if we eicept the volcanic peaks of the 
Alasluin Mountains, and a few in the Romanzoff range, probably 
not volganic, the height will not exceed 2,000 or 3,000 feet. 



THE QEOGRAFHT ( 

At the 1868 meeting of the British Association Mr. Clements 
Markham, attached as geogi'apher to the recent Abyssinian e2- 
peditioD, read a paper, "On the Physical Geography of the Portion 
of Abyssinia traveraed by the English Expeditionary Force." 
The following are extracts from hia paper: — 

"That region is farfi-onibeingtheleastinreresting in Abyssinia. 
A series of mountains and plateaux, extending north and south 
for upwards of 300 miles, form the watershed oetween the Nile 
and the Red Sea, and contain the sources of Egypt's fertility. 
They are divided, with reference to their western streams, into 
three distinctly defined regions ; — 

"I. The region drained by the March, 
II. " " " Atbara, 

nr. " " ■' Albai (or Blue Nile.) 

" The Abyssinian highlands, though from their elevation of 7,000 
to 10,000 feet above the sea they enjoy a delightful dimat«, are 
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not SO favorablj situated with regard to moisture h^ several other 
temperate regions within the tropics. On one siile is the bound- 
less Sahara Desert, on the other the naiTow strip of the Red '^ea, 
with the arid waste of Arabia beyond. Nothing in the way of 
moisture is to be got from the former, and but a sorry spriabling 
along the coast during the winter and spring months, when east- 
erly winds prevail, from the latter. Abyssinia has to look to the 
equator for most of her moisture, when the sun comes to the 
north, after having pumped up the necessary water from the 
Indian Ocean. Tiien, from June to Septemlier, she gets lier rainy 
season ; for hermountains are high enough to reacli and condense 
the moisture that is hurrying nortbward, anil to bring it down to 
deluge and fertilize the plateaux and valleys. But as the wind 
progresses northward, much of its moisture has already been dis- 
charged. 

The northern portion of Abyssinia, which is drained by the 
Mareb, is consequently much drier than the more southerly prov- 
inces. 

The plateaux stretch from north to south alon^ the main line 
of the Abyssinian Alps, and form their summit ridge, and they 
also extend over a vast area to the westward. They are com- 
posed of sandstone, overlying a formation of schistose rock 4,000 
feet thick, which rests on gneiss. Grand pealfs rise from the 

ElateauK, freqnently with flat tops and scarped sides. The val- 
:ys surrounded by the steep scarped sides of the plateaux are 
tolerably well watered and yield good crops of grass and corn. 

The country between Antalo and Magdala is a mountainous re- 
gion, entirely composed of volcanic rock, bat it is divided into 
two very distinct parts by the River Tiikazi. That to the north is 
an elevated ridge, crossed by several lotty ranges of mountains. 
That to the south is a plateau of still greater height, cut by 
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the Tnkaz^ ; the latter is drained by the principal affluents of the 
Albai or Blue Nile. 

The pl^D of Antalo is bounded on the south by the deep and 
fertile valley of Mnsgi, beyond which is the mountain range of 
Wodgerat, towering up into peaks, such as Alagi, which attain a 
heightof 10,009 feet above the sea. The peculiar feature of this 
whole region is that, while the backbone of the mountain system 
runs north and south, it is crossed by ranges of great elevation, 
running across it in the dircctiou of the drainage, and dividing it 
into sections, thus forming lateral valleys. Thus the Wodgerat 
Mountains rise up as a great southern barrier, separating the 
dreary plains round Antalo from the rich valleys of the volcanio 
formation. 

THE AINOS, OR HAIRT HEK OF TE3S0. 

Mr. A. S. Bickmore, in the " American Journal of Science " for 
May, 1868, communicates two papers on the "Hairy Men of 
Yesso, Sagbalien, and the KnrileTslands,"read before the BostOQ 
Society of Natural History. Yesso is a large island to the norHi 
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of Niphon. the f^at island of Japan, and in its southern part 19 
the port of Hatodadi; the Aiaos are the Aborig[nea of these 
island:). Tbej are stout and strong, hardly taller than the Japan- 
ese, — about 5 feet 2 inches, — and not as tall as the average of the 
people in the north of China. One of their chief peculiarities is 
the great development of their hair, not only on the head and 
face, hut over the whole body. Their eyebi'ows and eyelashes 
are very thick, and, like tlieir beai'ds and hair, always of a jet- 
black till past middle life, when, as with us, they change to gray, 
and in extreme old age to white. The hair appears coarse com- 
pared with ours or with that of tlie Japanese,; they wear it long, 
down to the shoulders, and the men as long or longer than the 
women. Their eyelids are horizontal and open widcLy, as in the 
Indo-European races, and are not oblique and open but partially, 
as in the Mongolian races ; their eyes are bright and always blac£ ; 
the cheek-bones are not prominent. The fine development of 
their chests, their full and heavy beards, give tliem the appearance 
of noble and hardy men as compared witli their effeminate J.apan- 
ese rulers. They seem to be endowed with great vitality, and the 
£act that they so Buccessfully resisted the repeated attacks of % 
more enlightened race for 1,800 years, sufficiently proves their 
daring and perseverance. They have many gods, but fire is the 
principal one, and they pray to it in general terms for everything 
they nr-ed. They obtain tueir wives by presents to the parents, 
and make no great rejoicing nor display at their maniages. 
When a wife dies they burn the house in which she lived, but 
when a man dies they bury hira without any funeral ceremony. 
They keep no cats, but catch rats in traps ; they keep fowls, but 
no ducks, eating the birds but never their eggs. They have no 
special burving-grounds, and desire to forget the dead as soon as 
possible. They do not appear to have any idea of a future life ; 
they have no written history, and only oral traditions. 

According to Japanese chronology, the tirst Japanese emperor 
effected a permanent settlement on Niphon B. c. 660, on the 
south-east part of the island, conquering the Aborigines, doubt- 
less the ancestors of the present Ainos. 

In the characters above mentioned they call to mind the bearded 

g^aaants in Kussia, of the Slavonian branch of the Aryan family, 
e asks "Are they, therefore, an extreme branch of the North 
Turanian family, or, as is more probable, in the same manner that 
the Indo-European races migrated from the bigh plateau of Cen- 
tral Asia through the plateau of Iran to the west, and the Pei'sians 
and Indians to the south, did another part of that same family pass 
on to the east until they finally reached the islands now forming 
the empire of Japan ; and do their livina; representatives now ap- 
pear before us in the persons of this isolated and ancient people, 
the Ainos ? " 

In the second paper be remarks that these Ainos differ from all 
fbe Turanians not only in their physical but in their mental char- 
acteristics ; instead of being reserved and shy, like Mongolians, 
they are open-hearted and commnnicative ; instead of being of a 
roving character, tbey seem to be attached to their own country j 
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ihey are also mild and generoua in their diaposiliona. An addi- 
tional physical character ia that, thoufjh theii' nostrils are some- 
what thick, the nose is much more prominent than in any liranch 
of the North Turanian family at least. Their 1anguaD;c, thoua;b 
Bomewhat modified by intercourse with the Japanese, is peculiar 
and independent, having no connection with that of any of the 
neigliborinff countries, as far as regards the roots of words. Th« 
general rules, however, accoi-ding to which the parts of speech 
are declined and conjugated, agree with those of their southern, 
noflhem, and western Mongolian neighbors, who write their lan- 
piage ByllabicaJly, and not figuratively, using signs for words, 
fike the Chinese. So that " Here we have an Aryan people 
speaking a non-Aryan language, and that language peculiarly 
their own ; not learned from a people who have subjugated them, 
or from a people whom they have suhjugated, at le.ist wilhiu 
2,600 yeara." This people are rapidly passing away, their num- 
bers constantly diminishing from the oppression -of the Japanese, 
the rigors of Uie climate, and the ravages of the small-pos. 



UAUMALIA ASSOCIATED WITH FRE-HISTOBIC UAIT. 

According to Mr. Boyd Dawkins, iu a paper read before tha 
British Association in 1SC8, at the time when man first appeared 
on the earth, the physical conditions of Europe were altogether 
different from the present. Britain formed part of the main land 
of Europe, and her fertile plains, covered with the vegetation pe- 
culiar to a moderately severe climate, stretched far away into the 
Atlantic from the present western coast line. The Thames also, 
instead of flowing into the German Ocean, joined the Elbe and 
the Bhine in an estuary opening into the Nortii Sea about the 
latitude of Berwick. The climate resembled that of Siberia and 
North America. 

The animals of that vast pleistocene continent, under those 
conditions of life, differed materially from those now living on 
what are the mere relics of that submerged land. Some of them 
have entirely disappeared from the earth, such us the sabre-toothed 
lion, the cave bear, the Irish elt, the mammoth, the woolly rhi- 
noceros. Others have gone to the far north, as the reindeer, the 
true elk, the glutton, the musk sheep; while others, like the cave 
lion and hvfena, have retired to the south, and taken refuge in 
Africa and Asia respectively. He considered the pro-historic 
epoch as one of uncertain length, to be reckoned perhaps by 
centuries only, and perhaps by tens of thousands of years. The 
remains of the animals Uiat had been carefully sought after in 
Switzerland and Deniuark. had been comparatively neglected 
elsewhere. He characterized the various periods as follows : pre- 
glacial period, the rhinoceros Etruscus ; glacial period, boulder 
clay ! post-glacial, mammoth ; pre-historic, goat, short-horn, or bot 
longifrona, sheep; Roman occupation, fallow deer. 

Mr. Busk would divide the pra-historic period into two distinct 
segments, one characterized by the existence of human '-- 
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with wild animals, and the other by their existence with domesd- 
cated Aniniuls. Tlie majority of the domesticated animals bavo 
been associated with man from the earliest times. 



ANTlQniTT or MAS. 

At the 1868 meeting of the American Aasociatioa much fims 
was taken up in the discussion of this subject. 

Col. Whittlesey commenced the discussion by citing a nomber 
of cases of the discovery of the handiworks of ancient man. The 
following are some of the more remarkable : — 

1. The discovery of flint arrows in Missouri beneath the skele- 
ton of the mastodon, in the ancient alluvial formation, buried in a 
peat bed covered with sand to the depth of 14 feet. He therefore 
inferred tliat man was contemporary with the ma^stodoa, anil eur- 
Tived tlie convulsion which destroyed the latter. 

2. When the High Rock Spring at Saratoga was cleaned, undei 
the cove there was found, at the depth of 13 or 14 feet, a log that 
appeared to have been used by persons who had occasion to reach 
the spring. It had been computed that tJie time required for the 
deposit over the log was nearly 6,000 years, and irom the foot 
tracks, it would appear that the people were the common Indians. 

He also alluded to the discovery, some years since, on the Flor- 
ida reefs, of a fossil human jaw with one tooth, which, from the 
position in which it was found, had been calculated to have been 
there 10,000 years, and to a number of other cases already made 
known to the public. 

He enumerated several races which had flourished in America 
before the red man. First, the mound-builders; second, a race 
in the temtory which is now Wisconsin ; third, a warlike race in 
the region south oC Lakes Ontario and Erie ; and, fourth, a relig- 
ious people in Mexico. How long ago these races flourished is 
uncertain, but it was certainly several thousands of years beyond 
the Christian Era. Pottery, arrow-heads, and other works of man 
have been found in conjunction with and beneath the bones of the 
mastodon and megatheiium. In regard to the time the Indians 
have occupied this country the following fact throws some light: 
Three skeletons were found in a cave beneath a heap of accumu- 
lations several feet in depth. The crania were so perfect that 
there was left no doubt of their being the crania of red men. These 
bones were computed to have been placed In their sepulchre 2,000 

Dr. J. W. Foster, of Chicago, followed with another treatise on 
the same subject. His views agreed with those of Col. Whittle- 
sey in the belief that the place of man in the creation is much 
earlier than that usually given him, and that the ago of the mound- 
builders should be fixed much further back than the 6,000 yeai-a 
commonly allotted as the age of the human race. He enlarged 
upon the evidences of civilization among this ancient race, and 
showed, by exhibiting examples of their work, liiat they were not 
only much Airtber odvaitced m the arts than the red maa, but that 
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the form of the fe&tures and the outline of the face were -very dif- 
ferent from those of the more recent mue. 

Prof. J. D. Whitney read a paper on a fossil human skull foand 
in Calaveras Count;, California, at the bottom of a shaft 130 feet 
deep. Above the layer of gravel in which it was found were 4 
beds of lava, with 3 of gravel interposed between them. Large 
poiijons of the skull were s;one, rendering it impossible to ideDtify 
the race of men to which it belonged with any certHirety, but they 
appeared not to diCfer much from the pre sent Esquimaux. From ths 
manner in which the skull was fractured, Pi-of. Whitney concluded 
that it was swept with many other bones down a shallow but vio- 
lent stream, where it was exposed to the boulders of the bed. la 
its passage it was broken, and at last came to rest in a position 
where water charged with calcareous matter had access (o it, on a 
base of auriferous gravel. From all the circumstances the speaker 
thought the owner of the skull lived before the glacial epoch, and 
that man bad therefore seen and survived that g^at convulsion. 

It remains to indicate what follows if the discovery be accepted 
as true. The period of man's existence is extended back for ages 
beyond what geologists have ever assigned to it before. Since the 
stream flowed in that ancient water-course by the side of which 
this skull was found, a deposit of 130 feet of earth, lava, and 
basalt has been placed above it, and another river has worn an- 
other valley to a depihof thousands of feet through the rock which 
formed the site of the ancient valley. The geologist shrinks from 
naming tiie number of thousands of years which forms the lowest 
period necessary for bringing about such changes. The fact, how- 
ever, that such changes must have taken place since the water 
ceased to flow in the ancient stream can no more be denied than 
the multiplication table. 

There was great difference of opinion expressed on the subject 
of this skull, and a general feeling that the evidence did not war- 
rant the conclusion of the great an Ijqaitj of man founded upon it. 



»AM. 

At the 1868 meeting of the British Association, Mr E. B. T^lor 
read a paper on'the " ConditJon of Fre-historic Races as inferred 
from Obs^vation of Modern Tribes." The object of the paper 
was to show that there must have been a great similarity of cliar- 
acter between those who lived in the four great pre-historie ages 
and the character of the savages and semi-savages of Africa, Aus- 
tralia, and America of the present day.- This was illustrated by 
references to the arts, manners, customs, and purauits of modern 
barbarians and those of the pre-histoiic ages as shown by the relics 
that had been found in mounds in various parts of the world. 
One of the most interesting points of the paper was a description 
of the funera! rites and superstitions prevailing among both the 
pre -historic and modern savages. On the whole, the authorthought 
that there was striking evidence that in very ancient times Europe 
was inhabited by savage tribes, but ho did not think they yroaiA 
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be right tn concluding that those tribes were tnnch below the con- 
dition of man; ravage races tliat existed at the preseot day. 

lie Mtys ; " Of the religion of the pre-historic races we have 
occiisionally excellent evidence. The burial of wives and Blaves, 
weapons, implements, garments, ornaments, and food with a de- 
ceasetl chief in a tumulus of unknown date and race, bears, no 
doubt, the same meaning as the precisely- similar practice among 
historic barbarians of Scj'thia and among modern Gavages. u 
belongs to the opinion of a personal soul or ghost which survives 
the death of the body, and which indeed demonstrates its contin- 
ued existence by appearing to living men in visions and dreams. 
The wives and slaves are killed and buried, or burned with the 
boiiy of the deceased, that their ghosts may accompany and servo 
bim as in this life. The best rule I can lay down as (^ the theoret- 
ical intcrpretatJoa of remains of animals and objects found wiUi 
the dead is this: If the food, etc., are left separate from the 
corpse, and caik be reached from outside, then they are for the 
haunting ghost of the departed to return and enjo^. If they rep- 
resent such a retinue of followers and snob a provision of horses, 
clothes, weapons, and supplies of food as would do for an earthly 
journey, then they are for that spiritual journey to the land oi 
eouls, which the savage models on a common journey to a distant 
region. But the attendants and weapons that serve the dead to 
travel with, are also partiv to be used after his arrival in the next 
life, and especially anything like a stock of property, as, for in- 
trtance, the monstrous accumulation of food, fuiiiiture, jewelry, 
and the like, which is sacrificed at a royal funeral in Siam, has no 
sense except aa meaning direct transfer for use in the next world. 
But I believe we have no doubt that the discovery even of weap- 
ons or ornaments in a pre-historie grave is an evidence of the ex- 
istence in some form or other of that doctrine of souls which is 
found strong among very low modern races, and extends upward 
tiarough the whole range of religion." 

At the 1868 meeting of the International Congress of Pre- 
historic ArchsBology, Sir John Lubbock, the President, delivered 
an address, from which the following are extracts ; — 

There were two principal heads into which the subject of their 
investigation was divided, — one concerning savages in andent 
times, and the other relating to savages in modern times ; and in 
their inquiries they endeavored to trace up the develppment and 
growth of the human race to the present time. 

The earliest traces of man wei-e perhaps those which had been 
found in the miocene era. These traces might be divided into two 
beads, those of stone and those of bone. 

Tiio implements of the paleolithic, or old atone ape, were never 
found with pottery, and never had any trace of polish upon them. 
Putting these facts together — the peculiar form of the imple- 
ments, their never being polished, tneir never being found with 
pottery — they considered that these things corresponded to a pe- 
ctiliar phase of human history to which they might be permitted 



o give some name or another. Then, if they examined the a__ 
mals that coexisted at this period, they would find that they em- 
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braced nearly all the animals still in Eurnpe, and it would be 
therefore remarkable indeed if man had not coexisted with tliem. 
The existence of man was proved in these early a»e3 by cert^n 
flint implementa which were found Co be associated with cei-tain 
groups of animals not now existing in this part of the world. 
Then ho would come to the JfeoHihic or Polished Slow Age. The 
evidences connected with this peviod were derived from Denmark 
and Switzerland. It was said that some of the great tumuli ia 
which tJiese polished implements were foand were made by people 
in possession of metal, because the hard stone was engraved with 
figures; but it had been shown that these engravings could be 
made with flint implements, and not with those of bronze. They 
differed from those of the first age partly in form, and partly from 
the fact that they were polishfed.- There were also other indica- 
tions that they belonged to a people further advanced than the 
former. They hail pottery in use among them, and some spindle 
whorls had been found. When the fauna also was compared, it 
was found that the elephant, the rhinoceros, the reindeer, etc., had 
disappeared. In these facts we bad all the necessary materials 
for separating this age from the paleolithic. But how should we 
separate this age from the MetiU Agef We were enabled to do 
this by the same kind of evidence. The tumuli and the Swiss 
lake villages of the Broiize Age were conclusive proofs on this 

{loint. If the knowledge of metal had been gradually and slowly 
Qtroduced by its discovery on the spot, then copper would have 
preceded bronze, the latter being a compound of the former with 
tin. As far, however, as Western Europe was concerned,' while 
we had thousands of bronze implements we had hardly one of 
copper. Then it might be said that the only difference was, that 
the inhabitants who dwelt where the raotal was found were 
rich, while those where the stone was found were poor. But when 
we found such things as awls and fish-hooks made of bronze, we 
knew that the people who used them were not very lich ; and then 
sarely those who were in the stone vUlages would have possessed 
themselves of some of the bronze implements of their richer 
neighbors. There were, moreover, several indications that the 
people who used the bronze were in a higher slate of civilization. 
than those who used the stone. We find the pottery lietter, and 
the ornaments bettor, and more skilfully made, and the animals 
and plants different. 

As soon as iron was introduced it would replace bronze because 
it was a better cutting substance. There were weapons made 
partly of bronze and partly of iron, and in the eases in which they 
were mingled, the handle was made of bronze and the blade of 
iron. Of course Ibere must have been a period when the use of 
bronze was gradually giving way to the use of iron. 

He thought these facts clearly proved that they had suffi- 
cient reason to believe that there were four great pre-historlo 
periods. 

Fre-historie Bemaiiu in the Wat. — Within the last 20 years, 
scientific men have collected a vast amount of evidence tending 
to prove man's existence for more thau 6,000 yeai's. To aay 
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notbiag of the eeological leatimony, which is conflictiog, Baron 
Bunacn's researcnea iu Egypt, the discovery of the lake habitatioDS 
of Switzerland, and the investi";ation of the mounds of the Missis- 
eippi valley, have bronghc to light tiian^ facta which point to a 
greater antiquity, or at least, to an earlier civilization, than has 
commonly been attributed to man. In regard to the mounds, Mr. 
W. De Haas has been writing some intei^-ating accounts to the 
St. Louis papers. 

The mounds which he describes are at American Bottom, HI., 
and with those on the adjacent bluffa number about 200. They 
are in two groupa, constituting one grand system, and are, 
in shape, conical, truncated, ellipsoidal and square, and in lieiglit 
they vary from an elevation scarcely distinguishable to that of 90 
feet. Tbey are composed of earth and vegetable mould taken 
from the adjacent bluffs, and afler lon^ iuvestigation Mr. Da 
Haas ha.s not the slightest doubt but that they were boilt by hiiman 
labor. Originally they were intended for tombs, but were also 
used as temples and dwelling-places. 

The form of the skulls discovered indicates that at least two ra- 
ces dwelt there. Whether one drove out the other, or subdued 
and became amalgamated with it, is not yet determined. The 
types of heads found there are the pyramidal or pyramid-shaped, 
and the ae mi-prognathous, or those with projecting jaws. The 
pottery is of two kinds; one is gee, compact, kiln-buraed, and 
tastefully ornamented with paint, while the other is coarse, sun* 
dried and rudely ornamented. These ancient potters did not use 
the wheel, but moulded by the hand, vases, urns, and dishes of 
various patterns. The implements and ornaments are also of two 
kinds, some being of polished stone, exquisitely wrought, and 
others of undressed stone. The agricultural implements are <^- 
ferent from those found in the Olilo valley, and are of stone. 



SUUHABT. 

Hone Caveg. — M. Delgado has described three caves in the Ja> 
rasic limestone of Ceaareda, Portugal, and finds therein evidence 
that man once existed in that district in so rude a condition that 
he lived in caves, ate human flesh, and possessed chipped flints for 
his sole weapons. From the fragmentary condition of the human 
bones, which had been cut and scraped, the long bones having 
also been split, he concludes that the caves were used as buriaU 
places for a tribe of cannibals. 



Simitarilu of Implements in different Baca. — From an essay by 
!dr. A. C. Anderson, in part 5 of " Reliquiie Aquitanicsa," it an- 
s that there ia a atiiking resemblance between many of the 



bordogne works of art and of the implements now or formerly 
used by the North American Indians. Without considering this 
resemblance as imulying any affinity between the tribes, we may 
admit, in the wortla of the author, "that, under similar ci 



s and conditions of things, isolated branches of the humaa 
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race will arrive, in simple matters of domestic or offensive art, at 
nearly siinikr conclusions, each independently of the other." 

Ethnology and Philology, — Dr. Davis, in a paper on the Eth- 
nology of India, in the Proceedings of the Asiatic Society of 
"Bengal, attempts to show that philology is not so sure n guide ia 
etlmology as craniology, and he consequently objects to the Aryan 
hypothesis. He says, " If Europeans and Hindoos he of the same 
family, why cannot the former migrate to and live in India F How 
is it tliat the people of India are celehrated for the sinallness of 
their heads, wliile the inhabitants of Europe have lar^e heads?" 
While the Syro-Arabian division of manliind is admitted to be 
physically identical with the Aryan, they cannot be allied, it is 
said, " because the languages of the two families utterly sunder 
them." He also objects to the hypothesis of the nnity of the hn- 
man race, regarding our species as, " in the main, an aggregate 
of families formed by the hand of the Creator, in every different 
locality in wlilch it is found, and each constituted for the climate 
and prodnctions by which it ia snrrounded." 

Btone Age in Sailierland. — A human station of the stone age, 
in which remains of the reindeer have been found, has been re- 
cently discovered in a small elevation, at the foot of Mt. Salevo, 
near Geneva, making a sixth locality in the ten'ace alluvium in- 
Switzerland, in which remains of the reindeer have been found, tiie 
6 others being 3 places on Lake Geneva, at Moilen on the bor- 
ders of Lake Zurich, and at -Windisch on the Renss. The remains 
were found 42 metres above the present level of the River Arve, 
whose waters since the gl.^jiial period have evidently attained 
nearly this height. M. Favre, who records the discovery, believes 
that the mouno was inhabited by man when the water of the river 
was at a higher level than the present, though probably not when 
it was at its highest. M. Lartet is of opinion tliat the reindeer pe- 
riod is probably not of the same age, but somewhat more ancient 
in Southern Europe than in more northern latitudes, the animat 
having migrated northward. 

Mint ImplemeaU. — It must be home in mind, in studying flint. 
im()lements, that the natural forms of flints may deceive t!ie inesr- 
perieaoed observer into the belief that they Lave been formed 
artificially. These natural forms maybe produced at the original 
formation of Ihe flint in the chalk, by fracture, and by weathering ; 
the only evidence of the human origin of such implements whicli 
can be admitted is the evidence of design shown in various ways. 

Division of Caverm. — In the " Antliropological Review " for 
April, 1868, caverns are divided into three classes : 1. Those, 
which contain the quaternary fauna, now utterly extinct, 3. 
Those in wliioh the reindeer assomos a large development. 8, 
Those which contain only the animals now found in the country, 
nmny of which had been no doubt domesticated. 

Pre-hisloria Man. — It is generally admitted that cannibalism 
was practised in pre-historio times down to the period of polished 
stone. It is probable that there were two races, one brachy- 
cephiilic, and the other dolicocephalic, — the former characterized 
by a loaenge-shaped and the other by an oval-shaped face, 
81 
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Tht Ogkatn Mtynumtntt. — Theao monumental stones, prinn- 

Sally coiiGned to the counties of Cork. Waterford, and Clare, In 
;eliinil, are inscribed with the Ogham characters. Some of them 
were of a sepulchral or a nieiuorial character; others were ter- 
mini or bouoUar; stones. Mr. R. B. Brash regards them as pre- 
ChrisiiaD in time, because the inscriptions allude to pagOin rites 
and ceremoDics, and because no allusions can be found to any 
Christian doctriuea. lie thinks that the people who raised these 
monumuDts came ori«'inally from Spain, aud the more so as thers 
are striking ethnolosiual affinities between the inhabitants on the 
coast of Ireland andthe Spaniards. There are probably many of 
these monuments in Ii-eUnd yet undiscovered. Col, Fox con- 
eiders the characters on these monuments as having been derived 
from the primitive marks known to be made by savages upon 
their arrow-heads. They bear no resemblance to the Runic al^a- 
bet, which belongs to the common stock of languages ; the Ogham 
alphabet was special and peculiar, and different from anything 
else of the kind known. 

Khaaiaa of Sengal. — These are a tribe of serai-savages, an 
Indo-Cliinese race, living in East Bengal, witliin 300 miles of the " 
British capital of India, who habitually erect dolmens, cysts, 
cromlechs, etc., almost as gigantic as, and very similar in appeais 
anee and construction to, the so-called Uriiidical remains of West- 

n Europe. They are hardly alluded to in the modern literature 
e-historic monuments. They keep cattle, but drink no milk, 
ate distances traversed by the moutbfuls of pawn chewed 
The undulating eminences of the country, 4,000 to 
6,000 feet above the level of the sea, are dotted with groups of 
huge unpolished squared pillars and tabular slabs, supported on 
three or four rude piers. In one spot Dr. Hooker found a nearly 
complete circle of menhies, the tallest of which was 30 feet out of 
the ground, 6 feet broad, and 3} feet thick; and in front of each 
was a dolmen or cromlech of proportionately giganiio pieces of 
rock. It is said that some are put up every year. The method 
of removing the blocks is by cuttmggrooves/along which fives are 
lit, and into which, when heated, cold water is run, which causes 
the rock to fissure along the groove ; the lever and the rope are 
the only mechanical aids used in transporting and ( '' 
blocks. The objects of their erection are various, — 
memorial, etc. 

Stone Age in Japan. — Mr. A. W. Franks stated, at the meeting 
of the British Association in 1868, that flint and stone implements 
are found in various parts of Japan, chiefly in the northern part 
of tJie great island of Niphon. They are mnch sought after by 
the Japanese, who value them highly as relics of their mythiotd 
or spirit period. Tiiey consist ol barbed ari-ow-heads, with or 
without tangs, spindle-formed spear-heads, knives or scrapers, 
and axes or celts ; the forms are similar to those of Em-ope and 
America. The material of the an'ow-heads is generally flint or 
jasper, and occasionally obsidian ; the axes appear to be of basalt 
and jadite. The belief in the supernatia-al origin of these weap- 
ons u Japan shows that they are pre-historic, and older than the 
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existing civilized age. Stone implements occur in China, but 
less often apparently tlmo in Japan, Though not absolutely 
proved, it is extremely probable that there has been a stone age 
in every part of the world. 

A SeottUh " Cran-Nog." — During 12 years past great archse- 
ological interest has been centred in Scotland from the fact that 
id various parts of the country lake-dwellings hare been dis- 
covered, which, though differing in sixe and stnicture from the 
Swiss and Italian lake-dwellings, are evidently sufficiently similar 
in idea to form another link between the ancient populations la- 
habiting these widely separated lands. 

The first oran-nog was found upon drainins; a fresh-water loch 
in Arisaig. It appeared to have been placed in deep water, as 
the soft and wet mud around it is not fathomable by a long pole ; 
the nearest point of land is about 250 yards distant. It is formed 
of the trunks of trees, some of which are of very large size ; one 
that was measured is 28 feet long and 5 feet in cii-cumference, at 
2 feet from the base ; another is 39 feet long, and 5 feet 8 inches 
at the base. The structure consists of several tiers or layers of 
these trees; 2 layers have been partially washed away by return- 
ing tides ; 4 layers were exposed to view in examining the build- 
ing, and a probe of 8 feet long detected Umbers at tnat further 
depth. Each layer in succession lies across the one below it, 
forming a strong, firm structure of rectangular shape; the sides 
are 43 feet by 41 feet. On the floor were several nag-stones in 
three or four places, which evidently had been the fire-places of 
tlie inhabitants. At a distance of about 2 feet 6 inches from the 
building was a rampart, formed of upright posts, inclined inwards 
and sharpened at the t«p, across which are placed large trees 
that were fastened at the comers by a hollow scooped out of tha 

Stone Girdea of Scotland. — Mr. John Stuart said, at the 1868 
meeting of the British Association ; " The numerous excavations 
in Stone circles and other groups of stone pillars already made 
show an all but univeraal occuri-ence of sepulchral deposits, and 
I think we are entitled to infer that stone circles were monuments 
of the dead. They may have had additional purposes, but, if so, 
we are entirely ignorant of them. The greater size and impor- 
tance of some stone circles afford no ground for presuming that 
they were different in character from the smaller circles, any 
more than we can infer that a small cairn or barrow bad a differ- 
ent purpose from a large one." 

Stonekenge. — Sir. J. Lubbock stated, at the 1868 meeting of the 
British Association, that he thought Stonehenge was a place that 
was held sacred, though perhaps not a place of worship. He 
thought the Druids had nothing whatever to do with the erection 
of those stones. The name of Stonehenge was derived from the 
pi-esence of these stones already gathered together in the spot, 
and the word merely meant "the place of stones," and he there- 
fore believed those who gave the name'knew nothing of the 
origin of the relics. Those who made the place wooTd have 
given it some more definite name, and he believed we knew 
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nolhin;; of the penple Trom whom il h»d its origin. Within 3 or 
4 milus at Stonchcii^e there were 300 or 400 tumuli. There van 
no ri'.ison irhy th(?ra should be this eztraordinnr; namber of tu- 
muli there, were it not thfit tlie; clustered nround this spot as » 
eucred place. Id these tumuli there were fuund no ancient weap- 
ons of iron; fi or 3 hod been found there, but they had evi- 
dently been placed there aubsequeutly. More than 50 of these 
tumuli contained, however, weapons or ornaments of bronze, and 
)io therrriire believed that Stoneheoge was a monument erected 
during the Bi'onze Age. 

Itock Bculpbtres. — A paper, bv Mr. H. M. Westropp, on " Rock 
Sculptures in various Parts of tiie World," was read at the 1868 
meeting of the British Association, It embraced a description of 
the various cnrrinzs on rocks in different parts of the world, which 
the author ahawe<r hud every where a remariiable analoo^y or like- 
ness. Sir Janios Simpson had said that man, even in the earliest 
and rudest ages, was a sculpturing; and painting animal, and ex- 
hibited his loveof Imitation when bis artistic instinct was evolved. 
The conjectures of the origin and age of the carving have been 
various and numerous. Pivifessor Nilsson attributed those found 
in Scandinavia to the Phoenicians, and iie considered the circles as 
symbols of the sun and other heavenly bodies, which the author 
considitred an untenable hypothesis, as no such remains were 
found among the Phtenicians themselves. Similar cii'cleB were 
found in America and other countries where no Fhcenician inQu- 
enco could have reached. The autlior thought we might come to 
a just conclusion concerning tlieir origin, if we remembered tliat 
man, in his rude, early, and primitive age, bore a great analogy 
in his thoughts and actions to a child. The savage and the prim- 
itive man had the same fondness for imitation, the same love of 
laborious idleness, as the child. A child would pass houra in whit- 
tlin^f and paring a stick, building a diminutive house or wall, and 
tracing forms on the turf. The savage would wear away years 
in cai-ving his war-club and polishing his stone adze. From these 
considerations, the author wis led to attiibote these carvings and 
sculptures to the laborious idleness of a pastoral people. Passing 
the long and weai-y day in tending their flocks and herds, they 
aroused themselves by cutting those various figures of the sun, 
moon, or any animals or objects in their neighborhood, on the 
rocks near them. Sir James Simpson had shown that roost of the 
Scandinavian carvings belonged to the stone age, which was 
synchronous with the pasioral phase of civilization. Some of the 
ruder descriptions might belong to an earlier age, or the hunting 
phase. 

Antiquities of iht Pacific Islands. — Various idol statues and 
monuments occur in the several islands of the different groups. 
Some of the monuments bear evidences of great antiquity, and 
of skill and pei'severance on the part of the forgotten races who 
formed them. Many of the relics are of such enormous magni- 
tude, and of such an elaborate character, that if they were the 
work of the ancestors of the present inhabitants, the people have 
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greatly deteriorated. AnionMt tlie natives, all traditions of the 
origin of the monumenta are loa 



No Bromt Age in Africa. — Col. Lane Fox quotes several 
authorities to show that Africa was an iron-producing country, 
and Is of opinion that the iron age followed iiumediateij- after the 
stone age instead of passing through a bronze age. 

Neva from Dr. Livingstone. — Sir Roderick Murchison ' an- 
nonnces the receipt of lettei-s fi-om tlie explorer Livingstone, writ- 
ten in October and December, 1867, and dated at Marungu and Ca- 
zembe, places lying south and south-westerly of Lake Tanj^anjika. 
When these letters were written, Livingstone had been living for 
three months with friendly Arabs, waiting for the close of a na- 
tive war before proceeding on his way to Ujiji, and he told an 
Arab messengertnatofter exploring Lake Tanganyika he intended 
to return to Zanzibar. This is the ui'st announcement from him- 
self that he intends to quit Africa by that ixiute. 

Fate of Sir John Franklin. — By the recent arrival from the 
polar regions, of Dr. Glookl, of Dublin, interesting intelligence is 
afforded respecting the search now pi-osecuted by Captain Hall for 
traces or remains of tlie "Erebus" and "Terror," and iheir 
crews. In August, 1667, Captain Hall was at Repulse Bay, pre- 
paring an expeditibn to Kin » William's Land, where, from infor- 
mation obtained fram the Esquimaux, it seems that important 
records and some relics of the Franklin expedition are still pre- 
served. The point to be reached was 450 miles north of Repulse 
Bay, and in a countiy the inhabitants of wliich were knojfvn to be 
hostile to Europeans and to the Esquimaux living at Repulse Bay. 
It was the opinion of the latter, who are known as King Albert's 
followers, that Franklin's men had been killed by Kino; William's 
men. According' to native information, the last six suiTivors of the 
party built a rude vault of stones, and deposited in it some docu- 
ments and such articles as they had no use for, or would be an ia- 
cnmbi-ance to them in their journey southward. It is Capt. Hall's 
obi'eet to reach this depository. 

It will doubtless cause a thrill of mingled surprise and sor- 
row to leara that, after all that has been done to discover the 
Franklin expedition, two of its members sun'ived to as recent a 
period as 1864. These were Capt^n Crosier and a steward of 
one of the lost vessels, who died near Southampton Island while 
' endeavoring to make their way to that place, m the belief that 
they would there find a whaler which would carry them home. 
Capt. Hall is confident of the identity of Captain Crozier with one 
of the men described to have perished, and has in his possession 
several articles that belonged to him. 

Th« Gerfaan Arctic Expedition. — European papers announce the 
unexpected return of the " Germania," and the failure in one as- 
pect of the expedition. While unsuccessful in their attempts to 
penetrate to an open polar sea, or to make the coast of Greenland, 
on account of the solid masses of ice which they found in their 
way; they reached, however, the highest degree of northera lati- 
tude ever attained by any abipj namely, 81° 5*, their longitude 
being at the time IG" east. They sighted the coast of Greenland 
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BeTe»1 times, but were Dever able to reach it. The expedidon 
baa ntiiile important corrections in previous charts, and has ae< 
cured other important results. 

Saediah Polar Expedition. — By telegram froin Stockholm, Octo- 
ber I. 18l>8. it seems thiit this expedition had by the last of Au- 
gust reached 81° lO*. From Spitzbergen, Greenland could not bo 
reached on account of immense ice-fieids. Several SDimdiuga 
aboweil 2,100 fathoms. 

Aaeient Buddkiat Remains. — Mr. Fergusson, at the 1868 meeting 
of the Briti^ih Association, read a paper in which he stated that he 
believed tliat tree and serpent worship had prevailed in the world 
from the curliest times. The history of the tree and serpent in 
tJie hook of Genesis, he believed, w&n a remnant of that eld 
worship, and he thought the curse of the serpent was a curse upon 
that a\A impure religion. He showed most elaborately that this 
f.jrm of worship found its way among tlie Greelis, thence among 
the Romans, thence to Scandinavia and every part of Europe. 
Tree and serpent worship prevailed in Africa to a large extent, 
and there were evidences of its existence in America. It was 
the very oldest form of primitive superetition. The gods of the 
oldest race were always the tree and the serpent. The architeo- 
tural remains in the various parts of the world testified to this fact. 
He expressed strongly his feelings that arehitectura was a very 
valuable ethnographic aid to the student; that it was a more 
reasonable and more tangible test of race than language. When 
language was very clear and distinct it was very positive and 
certain, hut there were many cases in which language failed, and 
tiien architecture came into play. There was not in the whole 
world a single building which was not developed out of some build- 
ing tiifit preceded it, and which did not express the history and 
feeling of the people who erected it more clearly tbaa any hook 
ever written. 
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